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^ (54) Title: 6.FLUOROB1CYCLO[3.1.0]HEXANE DERIVATIVES 

(54)*B8<D€»: 6-:7;u7|-aifi/^7a [3. 1. 0] ^+-9->g5P(t 




(57) Abstract: Antidepressants containing as the active ingredient compounds having 
group n mciabotropic glutamatc receptor antagonism; and 2-amino-3-alkoxy-6-fluorobi- 
cyclo[3.1.0]- hcxane-2,6-dicarboxylic acid derivatives represented by the general formula 
[I], pharmaceutically acceptable salts thereof, or hydrates of the salts: [I] wherein R^ and 
R2 may be the same or diflFercnt from each other and are each hydroxy], Ci.,o alkoxy, or 
the like; R^ is C,.io acyl, C,.6 alkoxy-C,^ acyl, or the like; and R-* and R^ may be the same 
or diflFerent from each other and are each hydrogen, Ci.i© alkyl, or the like. 
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m 

6-y}V^U\iiy^U [3. 1. 0] '\=^^+l->^^^|: 
*%BJ <h L T Wffl 2 - 7 5 y - 3 - 7 ;m + V - 6 - 7 □ t* 5> ^ 

^mmmo)nm^^mm<Df^mRt^^mizmwjimm2-T^ j-z -7;u3=\^ 

v-6-7;U:rotfS/i7D [3. 1. 0]'\^1J->-2. ^ --y1^)\^t^y^mn^ 
1 uR)©"tf:/i^;U->''n{cM"r5mG l uR2RtoG 1 uR307>i5'::f-X 

^;t>^^G - >n:J7 S ;< iS' h P tr Mj © 2 < 5^^$ n 

TVi* (Science, 258, 597-603. 1992) . ^tT» -r:^/ hotf y^^^^^S 
S^W(CN-p^5^;i^-D-7X/t^:^:>^ (NMDA) , a-75/- 3-t Hd 

^'>-5-p^^;Kv++)-y-;i/-4-ype:t^>- h (amp a) msii^^-- 

hC^zmmz^m^n (Science. 258. 597-603. 1992) , p^rJ^Tj^hPtfy^S^ 
m^^'i'fl'^^^':fS(D%mWiZ^m-^n^ (J.Neurosci.. is, 1372-1378. 
1993: NeurophariDacol., 34. 1-26. 1995) . 
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$ns<, C:04'T, i^;i/-yn (mC l uR2XmG I uR3) \t. 7x-;H^-1' 
tfchlS^L, 1i-'1'^^'J>yi?7xy ->>1 U>i? (cAMP) ©/J>;P7.nU> 
^iMItcO^SISrifllliJ-r^ (Trends Pharmacol. Sci.. 14. 13(1993)) ^Ltifi^. ^ 

*^Hj«. ^^^m^ (*i»^^^) , ^$Rr)i^^cDKi®3^s, -m'&mm. x 
mil. mmnm. muwmm(Dmm^mmm<D^m.^^-Rxs=^mm^^^ 

2^*ii#^f -5 H <i: ^ g W^TSo 
$e>{C. Jn:-5o^tbT«, -feP h->TOiiB|^^J (SSRI) mSJ 

tvx'D'Dmizm^n. ^j^&UB'^^m^^mu<$nx\,^^o ^zx. 



*^BJ#e.«2-75y-3-7;Un^'>-6-7;i/^Db*'>^o[3. 1. 0] 

^t-bn\fy^^)v^^ >m^^mzwmi^m ^wtsir^ 2-757-3-7 

;l/n^e^-6-7;i/:^-Olfv^D [3. l. 0]^:^+h>-2, 6->^;^j;i/4^>^ 

\zmisbx^nx$>^t(D^M.^mz. 
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s t J: ^ xmrn^tiTz 7^ym. m-xitmu-D t i ^ l < « 2 <h<o t h □ =^ -> c 
c , _ 6 7 ;m ^ >>;<7 ;i/7t? - ;u c , _ 6 7 J: o xm^ $ nfc 7 * § 

lifl. NR^-CHR'-A-COjR* (R«fi.t;R'^l|WI-XfiS75:oT, Ti^Bm^. t 

KD^'>Ci_6 7;i/^>>u«, t hd^->*;ujJ^-;uCi_67;wus, Ci_io7;1/ 

^)Vm. 7x-;ua, 7x:zjUCi_6 7;WUS. k Kd^'>7x-;US, tHn 

:^^->7x:n;i.c,_67;wi'S, :h7^;i/».-^75^;pCi_67;u^;i^«, 
^g^sci_67;wus, c,_67;u3^>'Ci_e7;i/+;u», 7^yc2-t7)V 

if7ZL^;jC2.^7)\^^)Vm. :^)Vtl-:fVC^.^7)V^)Vm. C^.^7)V 




F 
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-67>';i/S, X^R'-NH-A-CHR'-CO (R\ Atti[Ei|W|i|T^ 0 , R' 

ji7Kmj^^x«75ys©^MS$:^-r. ) r^^n^T^ymmm^^L, r^ 
Rr^tR^il^-XttM^coT, tK^M^, Ci_io7;wi'», C2_io7;>^-;u 

S, 7x-;u», ^ 1 oj^A±-^tr 5 M^i?^^^^, 

tt^ Apy>m^, Ci_io7;i/^;i'S. Ci_io7;i/3+'>s. K'j7;p:rpp^5^ 

y X / :^^'>S;«»i e>;^^P^ 0 St^ns 1 ~ 5 <@©B1i*T«ji$ n;^c 7 x-;PS 
^^T, ^ ^> , R^StXR ^tt, SVifCJg'^ LT^JK^jg^^J^^T -5 :i t -5, ] 
T^$n'§>2-75y-3-7;Hl^v-6-7;i':tPt*->^P [3. 1. 0] ^ 

7;up^vS<&jgb, ;*h+v«, xh+'>a> T'p^+i^s, -ryyp 
5j?=^'>S> ^h^'ym. ^yyh^vS, t-^h^vs, ^>5^;P:t=^vS, ^ 

l^L<«2j@©7x-;i/*TgJI$nfcCi_67;i/3:^^S>St«> 1X«2<@ 
©7x-;i/STfitfe$nfc^^M^ ^ 1 - 6®WrsESitftXfi^^E^?£ 3 ~ 

6 ^ ^i-©^^* © 7 ^ ^ L . -eaj ;^ > vjus, >; 7 X - ;i/ ^ 
Ci_67;up+'>c,_67;i/n4^->st«, c,_67;up^'>STM«i$n^c,_ 
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b K n 4^ 5/ C 2 _ 6 7;Uzi S^S t ii>:^j: < t 1 <@© h H o vJUSTMIfe^ 
nfeC2_e7;i/D^v*<£*U. ^«J;1«, 2-t Ko^>/xh4^'>S, 3-tHn 

ti^TS: o T 1 ^ L < « 2 CD C 1 _ 6 7;U=^^;US ct o Tfi^ $ nfc 7 $ 

ySchtt, mxit. N-p^^;i'75ys, n, n-vx5^;u7^/*, N-y5^;p 

e^$n/c75/stJi, ^^j^t^, h:^>'7'oe;u7^ys, n. n- 

}dx (2-xh+v:/^;i/) 75 ys, n- (2-:/h=^vx5^;i/) -n- (i- 

rc7$/S«i:«, ^J^ti> N-4-\i\^U^yzf^)V7^ym. N, N-t'X (3 
-t HD^^^5/'^>^5^;|/) 75 yS. N- (2-t: KD:^i/x5^;i/) -N- (i- 

m-X^ST^cC ^ T 1 ^ L < « 2 iio c 1 _ 6 7>'l'n ^ jl/4^x;u c 1 _ 6 7;i/+ 
;USioTam$nfc7 5yS<i:«. «»JAti. N- (3-Xh=|^>/;^;U3}?x;i/yp 
tr;i/) 75 /S, N, N-k*7. (2-^ h+v;*;;u:^?x;wx^;U) 75 yS, N- 

(3-:/07i?^s^*;U3j^^juyptr;u) -n- (2-:Ah^i^':f^M 7^ym^ 

t:KP=^>'C,_6 7;w4^;uS<h«. {i>i3i< thim(o\i Kp:^^>';i/Stc:<fcoTfi 
^$nfcCi.67;U=^;i/S^3^L., b HP+->pt5";PS. l-bHP^=^>/ 

Xf-)V. 2-bHP^->x5^;uS,.3-bHP=»^'>^>^;i^S, 2-bHo=^v- 



wo 03/061698 




'CT/JP02/13693 



2 - ;A 5^;i/:r5';PSJJc i'T* s. 

liJ|^7;i/=^^;u»i:UT«, «sj7Lti, Ji^Jim, :/ptr;PS, 

'^>5^;p». A^'>;i/S> A:/5^;m, yn;ni, 

'ryA,::/5^;ps, -rv^^5^;u», -rvyxji/S. -rvxi/;!.*. v^'pr^dtr;!/ 

7xx;wCi_67;wu«t«> 0yA«, '^>>^;k 2-7xx;i.x5";i/S, 2 
-7xx;i/'/otf;i/S, 1 -^^;U-2-7xx;i/^>^;i/Sfj:<i:T'c^-5o 

t Ha=^^'>7xx;i/Ci_67JWPS<i:«,m«, 4 - h Hp:^v^>>';i/S, 
2- (4-t:HP+v7xx;W X5^;us, 3- (4 - b Kp4^'>7xx;1/) ^p 
tr;i/», 4- (4-bHP:^v7xx;i/) :/5";US/d:i:Td5-5. 

1 H - < 5 4 —ijuy^^jvmu ^t* 
Ci_67;i'3=^'>c,_e7;p+;i/Si:tt, i>^<it)i<BoCi_67;un^2/S 
(c:<koTMII^nfcC,_67;Wl'«^^L, -^J;%.«. 2-pt K=^vX5^;i.S, 3 
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-vv tfji'S, 4-^7^vyy^;i'S, 5 -^7~vy 6-^ 
7 - y £T 5 . 

hx5";i/», 3-pt;P;<7:/h:/Dtf;i/S75:^T*5. 
Ci_6 7JWi'^:tCi_6 7;i/^;ps<i:«. y5^;i/^:t^^;us, 2-y^;i/^ 

7 5 y c 1 _ 6 7;i/^;i'« i: (i, '>;^j: < 1 1> 1 {@0 7 5 y ;^ 

2-7^y*;P7j?-;i/X5^;i'». 2-75y;^j;i/jKx;i/ypfcf;i.s, 4-75y* 

- Vn^>iy)m. ^h=¥'y^>i^)V&UEl!$>^ (E. Wunsch, 
"Synthese von Peptiden" in " Houben-Weyl Methoden der Organishen Chemie" 
Vol. Vi/l,2.RZM. Gross. J. Meienhofer. "The Peptides" vol. 1 ~Vol. 5 # 

Ci_67;Hi + >'Ci_67>';WS<J:Ji, ii>;5:<i:'bH@(^Ci_6 7;i'im^vSl;: 
J;oTei^$nfcCi_67v;i/»^^b, ««JAlf, 3-xh=*^->^i$'y^;ps. 3 
-<y:/D7l?^->'>^>i$'y-r;PS, 4-xh^v/\=ti1fy-r;i'S;5:£Tfe'5. 
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c , . 6 7;ni ^ c ^ _ ^ 7 i J»J;1 Ji, 3 - ^ h + '>;t7;i/ 

t Ho:^^>/:^7;U7}^-;uCi_6 7v;p»<htt, 3 - 1 Hp:^^v;i5j;U7}^-;i/ 

- 2 -^^ji/T'iS^y-f ;i/S> 5 - k Hp:^r'>;?7JUj}^-;uypAy'r;i/S75:£-e^^. 

75/S0^MS.J:«, -N^ti, Ci_,o7v;US, C i.67;m^>'C i.67>' 

>'^>v;P:t=^^v;*7;i/Ji^-;i/»;^£T*§ ( E. Wonsch, "Synthese von 
Peptiden" in " Houben-Weyl Methoden der Organishen Chemie" , Vol. XV/1,2 
RISE. Gross. J. Meienhofer, "The Peptides" vol. 1 ~Vol. 5 #M) . 

;u-2->^xr:;ps. 2-^>x-;i<'«. 2 2 2--> 
p >x - 5 . 

yy>, tf^y-;k -iv^D-V-jv. -rv5^7\/-;k -r^^^y-^i', 

>, }i7.^z^>. ■fe'J>, v'Xx-r>, 7X/l7^>i?, 

Apy>m^, Ci_io7;i/^;bS. c,_io7;m^>'», hU7;i/:rp;5^5";i/ 
S. 7x-;us> t KP+v;^;i/zK-;i/S, 7^yS, :nhp», >'7yS. 
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tit. yymm"?. mm^.^. ^mm^. a^mm^. c,_,o7)v^)i^m. 
y sxtt 7 X y ^ vSid^ e» $ n<5 1 e> 5 liofii^STeJ^^ nrz y x - 

yjL-)Vm. 3-yjVtny3:~)Vm. 4 - 7;U:t0 7x-;US, 2-^'PD7x 

— 3 -:j7PP7x— 4-:j7D0 7x-;i/S. 2-:/Pt7x— 

3- :/p^7x-;u«, 4-::^p^7x-;m, 2-3-H7x-;p«, 3-3- 
K7x-;i/«> 4-3-K7x-;p». 2-p<^;U7x-;i/», 3-;t5^;U7x- 

4->^;i/7x-;i^s. 2 -x5";U7x:i;i'S, a -x^;P7x-;us, 4 
-x5';i^7x-;i'S, 2 --r y yp tf;U7xx;ps» 3 --r y yp tf;i'7xx;ps, 

4- 'f y7'Ptr;U7xx;PS, 2 -vi7o>fotf;U7xx;i/S, 3-i^^azfa\^ 
;i/7xx;us, 4->'i^pyptf;i/7xx;ps, 2 -'>^p^=^v;i/7xx;i.s, 

3- ">i^p^+'>;P7xx;i/S, 4->'i*7PA4^vji'7xx;i/a. 2-^h=l^'>7 
xXji/S, 3-^ H+'>7xx;PS, 4-;?t h=^'>7xx;i/S. 2-'ryyP7j^:^ 
->7xx;i/S. 3--ryyP7i?=^'>7xx;i/S. 4— ry7'PJj?:^^v7xx;i/X. 
2 ->'^p7'^P^5/7xXJI/S, 3 -v:^p7'5^D + ->7xX;PS, 4-vi^P 
y5^p^i^7xx;i/«, 2->'/7P^:^^->;P;r^->7xX;i'S> 3->^i?P^^^v 

;i';t^5/7xx;i/», 4-'>^p^^'>;i/;i-^*>7xx;p», 2 - hu 7;i':tPj>^ 
5^;i/7xx;i'*, 3-7;i/:tPp^5^;i/7xx;i/»> 4-h^)yMa^^)vyx.- 
2 -7xxjP7xx;i/S, 3 -7xx;i/7xx;us. 4-7xx;P7xx;i/ 
2 - 1 HP=^r->;^;W7t?x;U7xx;i/S, 3- 1 KP4^>';<7Ji/Jl^x;i'7xx;u»» 

4- t HP^'>*;UJi^x;U7xx;i/S, 2-7^y7xx;U», 3-75/7xX 

4-T5y7xx;u«, 2-xhP7xx;i/S, 3-xhP7xx;i/S, 4 

-XhP7xx;i/S. 2 -v7y 7xx;i/*, 3 -S/7y 7xX;US, 4-5/7^ 
7xX;US, 2-7x/ + ->7xX;ua, 3-7xy:^'>7xX;i/X. 4-7x7 
^ i/ 7 x x;|/S;5: £T 0 . ««J A 2 o ©gjfeST Bife $ tlfc 7 x xjPS bX 
2, 3->?7;U^P7x-;US, 2, 4->?7;i/:tP7x-;L'S, 2. 5-v7;i/ 
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3. 5-S^7;i':tD7x-;l/S, 2. 3 -v'^^ □ P 7x 2. 4-v^i:7Dn 
2, 5-v^PP7x:::;US. 2, 6 - pp7x:^;US, 3, 4 
-';;i7PP7xz:;i/S, 3, 5->?i^pp7x-;i'S. 2, 3-i^':/u=Eyx.=L)V 
2, 4-i^-:fu=EyjL-}m. 2. s-z^yn^yjL-jvm. 2, 6-i^-:fu 
^7xn;US, 3, 4->?7'P^7xr:;i/S> 3. 5 - v7'p^:7x-;1/S, 2, 
3-v3-H7x:z;U^, 2, 4-v3-H7x-;P». 2, 5-v3-H7x:^ 
2, 6->'3-H7xr:;i/«, 3. 4 - K7x-;PS. 3, 5-i^3 
— h*7x:i;i/S> 3 -:57DP-4-7;U:tP7xz:;|/S, 4 - ^ P P- 3 - 7;i/:t 
n7x-;US, 3 ->^P^:-4-7;i/:tP7x-;US, 4-yP^:-3 -7Jl':tP 
7x-;U^, 4-7*P^- 3 -:i7PP7x^;US, 3 - :^P^:- 4 -i^ p □ 7x — 
;i'S> 3 -57nn-4-pt5^JP7x-;|/«. 4-^uu-3-;^^)VyjL-jvm. 
3-7;i/:tP-4-^^;i/7xri;i/S, 4-7;i/:tP-3-^5^;|/7x-;i/», 3 
-7;i':rP-4-^ h=^^v7x-;i.S. 4 _ 7;j,;^p _ 3 _ ^ h:^i^7x-;i/S, 

3 -yp^-4-p^ h+'>7x— 4-:/p^-3-pt h^'>7x-;ni, 3 

-:57PP-4-7xy^->7x— 4-^PP - 3 -7xy=^^v7x-;i/«, 

3 - ^7PP-4--hP7xr:;i/S, 4 -:;7pp- 3 -n h P7xr:;ws, 4-y 
Pt- 3 hP7x-;PS, 3 -7'Pt-4--hP7x-;US, 3-7$/- 

4- ^Pt7xr;l/a, 4-75/-3-yP^7x-;i/a, 3-yP^:-4-t 

Hp:^'>:^j;i.jH-;1/S, 4 -^p^- 3 -k Kp^v';^7;1'/J^-;P7x-;u«, 4- 
7;i/:t P - 3 - k K P^->:^;i/7}^-;PS, 3 - 7;i/:tP - 4 - k H P^->;i!7;i/4^- 
;l/7x:i;i/«. 4-7;U:tP-3 -h Kp=^^>';^;|/71^:i;1'», 3-'>7y-4-7 

;i/:t-P7xz:;i/«, 3-v7y-4-7JP:tP7x-;US, 4-v7/-3-;>t5^ 
;i/7x-;i'S. 3->'7y-4-j5t5^;i/7x-;i/S, 3 -'>7y-4-;>l h + i/7 

x-;p*, 4-v7y-3-p< h^v'7x-;p«;5:t*T^o> m^its-DCDmmm 

'Vmm^nrzyx.:i)l&tLXit. 2. S, 4-h'J7;U:tP7xr.;i.S, 3. 4, 

5- hU7;P;^-P7x:i;i/a. 3, 4. 5-HUi^pP7x-;i/*, 3. s-i^^ 

DP-4-pt h:^^'>7x^;i.S. Xtt3, 5-S^:^P^-4-pC h=t->'7xn;PS 
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-3, h + v7x-;US. 3. 4-v:/o^:-2, 5 ->^;)^ h + ->7x- 

4, 5. 6-^>^7;U:^-P7x-Jl/S?a:<i:Ta&5o 

:^^'^-y^U'^^=/)\'m. t^1)-i^^u^zf^)Vm. iir^-^'y^u-ti7'^}V^. 7 
ifvi^ny^^jl/S, 7lf>'^D^>^;i'S> Tlfx^DA^^i^;!/*, 71^x^:70^ 

it [I] •^m-^n^it^m(D\i.~y^u [3. 1. 0] A:^iJ->^±t3«5::)©^ 

[ID] rm^n^it^!^(Dyt^m^w. i^mojn- >5"^T-ri^ti w v7 




R- 




R' 
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$e>f3, [I] > [n] X«[l]{C*5ViTR'ROT2o-;^^b<«)K;^5&^ 

'-'f]i^^t^haEy^^)i^^ym^^mzmm^R\ir2-7^j -3-7 

©MJi&^t'. R\ R^ R\ R\ R\ R\ R^ R«S.OCR»«HulB(i:[p|iETfe 

i^njfcCi.ey;!^^^^^, Ci_67;m+xc,_67;i/:3+v»xttkHD+i> 

C2.67;I'Zf:^->«^^T. R^^{J7S/», |WI-XtiM^j:oTl^L<(a:2i@(7) 

TK^i^i'/j;^' c 1 _ 6 7;i/^;i/S ck o TgM $ n^c 7 5 y |hi -xtt^;^ o x i ^ b 
< « 2 ffl ©TK^JEii^d^ c,_67;ni^'>Ci_67 ;u^;i/S<t o tb^ $ njt 7 5 
/ i^-x«s;S:o T 1 ^ L < « 2 •m(r>imw.=f-f>^\i K □ S> C 2 _ e 7;p+;ps 
J;oTfim$ti;/t75yS, PI-Xtt^;^j:oTi^b<«2fi©7K^ET7&^Xi_6 
7;i'3+5>;^j;i/4^:i;uCi_67;wu«j;oTttj[fe$tiys:75y*x«. nr-^-c 

HR'-A-COiRo^r^T) . 

ST, i^^mt^m [I] ?r'&^'r5fej?>tc:i^:>^;ti:-&fi)c4»rBW (6) tib© 
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(6) 



^=^lJ->;5:<i:(D^'fb7Kmm^<S^. 'J^puu^^^y. ^uu-ts)Vh. mmt^Mf^d 
(Dnu^yn^mn. v-Vy\i\^uyyy. z^Ji^}Vx.-^)V, 1. 2-z/:^V^y 

'Jpt5^;U'>U;i/) 75 H> U5"':7A^=^lJ-pt5^;i/S;'>7lf>^©^JS7i K^, 
U h^7A h:^^'>K,;^7U'::7A t -y>=J^$/K^O^Jg7;Hi7-hm&fflVi 
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(Tetrahedron Letters 26, 1109(1985) #M) . CI dTM^^JIItti^^ttt^ 

« 0 ffiOA ^ i^-:? Ai^^T-^ 0 . At^M/t 5 e^-j? A (I I) 75: 2 ffi© A° ^ v 
Aih'j7xx;P/}>7.7^>, 2, 2' -k*;^ (v7x-;1'JJnX7^' /) -1. 1 

- t*:f 7?-;!/ (B I NAP) uEom&i'f^m^^TRjt^n^p^rmn-r^ z. ta^r^ 

So Sfc, x h^^^X hU7xx;Uj^X7^ >/t^>":7A ( 0 ) ^© 0 ffiOA^ v 

jux >, >nj: EomiiiA^m^mm. xh^tKD7^>. vx5";ux-x;k 
1. 2-vpt h+>'XiS'>;tj:£©x-x;|/m^«S£, 7-fehxhg;K n, N->?^ 

^fi*i:iii^:t~;Ht:S^& (M. Hudlicky. "Oxidations in Organic Chemistry" # 
ffg) -^AD-mi x^lS^iil-^SharplessO^^v-X-vt Ka+>^;Hb-R*& 
(Sharpless AD) (Tetrahedron Asymaietry 4, 133(1993). J. Org. Chem. 57, 
2768(1992), J. Org. Chei. 6i, 2582(1996)#M) t^iz^m^^X'^^-)V^tmt 

it^m (4) -^M<'itifix^^o ^m^mmt\t. m^\^ t-:/ 

<b7K^^^ja^, 7^h^kHn7^>, vX5^;i/X-5^;i/. i, 2 -vp^ h+vx^S' 
Mk^t) (4) S:«»JA«, '^>-if>, h;px>, 'v^^^iJ-^Jit'c^^fkTK^ 

^tHD77X vX5^Ji/X-x;k 1. 2 h^5^X^$^>?&:£OX-x;U^ 
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M (M. Hudlicky, "Oxidations in Organic Chemistry" JCTi^^bL, -ft 

(5) izm<Cti!)^r^^o 

IS 5 Ml^-^tl (5) ^hy\^\^uyy:>tj:^(DX-'T)\^^mm. 7 

(6) fcS<Ci*«T#^ (J. Am. Chem. See. HO. 7538(1988)#M) » 
'Z-^U^^^m^ (9) -^fK^'FBm (6) (Dot>. TIBt^^n-Sffl^lfiSS: 




5";|/X-xJk 1, 2->?pt h:^^vx^>;a:t*©x-5^;i/^^ii. N. N-v^5" 
A. ^i?;^7U'^7A, ^m±h^J^A, 7K^^k■:^^U0A> 7Klt^k:^U'^7A^cDii«| 
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Dbf;UX5";i/75>, 4- (N. N-v;)^^;i/75/) tf'Jv>, 2. 6->?-t 

i&ib'^>if>;j^;U3l^>i!, ^{bh;i/x>;^;i/3tx>BI;^cf©7;P4^;i^2S^tJ^7 

Iig7 lit^m (8) tt^JA«. ^>if>, h;i/X>, ^+1^->, Vi^PA4^lJ- 

^*>^mm. xh7tHP7^>, >?X5^;WX-x;K 1, 2-v?Xh^5^XiS^> 
tj^aox-y'JV^mm. N. N-v^^;Uj|^;UA75 N-pC^;i.-2-t!PU 

mWttl^JKPAmommmm. (Tetrahedron Lett., 3183 (1975)#M) , M^mit 
;^U'>A (Tetrahedron Lett. 342. 8029 (1993)#PJ tHf^-T-SilttCj^-isTt 
(9) '\(i:^<;i<i:d^'T#§o 

WtET(D^M>^m^mi^t(D^mR^ (D. L. Hughes. OR. 42. 335 (1992)#M) 

tcJ;oT, -fb^ti (7) ^i)\kmi\:^m (9) ^iS<:i<i:t)ttJ*^o 

#e)n;^c^fie4'rBi#: (6) tiTiEiigs. 9rz^i oiz^-ox. ^^Hm-^^j-e 
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■r2b'5i5:R^R5CHXT^$nS{b'&ife«i:SOT^;i<h{CJ;0> it^i^ (10) 
lr^< Clid^'T'^?) (J. Chem. See. Perkin Trans. 1, 2247(1985), Synthesis. 568 
(1987) #Bg) . 

2--:/;< h^->x5^>fcc£0x-x;n^?^ii> N. n-vp^5";1/51n;ua7^ H, n 
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mo^mr^ K^, h'Jx^;i/7 5>^ i;^yyDe>ii/X5";i/75>. 4- (n. 
N-v;p^5";P75y)hruv>,2, 6-v- t -:/5^;nf u v>^®^ms^, 

0. it-^m (1 0) izm<cthx^^o ^zrximmmr$>y). mpiit/\ny 

lit'^m (1 0) itm^it. ^>-tf>, h;px>. ^^D-ytjiaomitT^ 

h^k K07^>. i?X^;i'X-x;k l, 2-v>t h:^^'>XiS'>?5:<J:®X-^;U 
l^^ii, 7-fe hx h U;K 7ir h >, *> X«;ine.©^g-&^jii^C!)Tfi&tt^ii>t'> 
#U>S?hUx5";i/, hu^5";i/3i^7.7w' >, huy5";i^jJ^7.7^ hU7xx 

>^{lck5XrS^':>>i^>:tf-(Staudinger)^;£;(Bull. Chem. Soc. Fr., 
815(1985)#M) , J-y\/m(r>yy^U'-)\m. Pilx^;i/;5:^© 

xXt;1/^. N. N->?;^^;1/7}>;|/A7$ h\ tK, x«:ine.©^^M^o^s 

-^—WLWiTTVY^OWitK^^ (A. F. Abdel-Magid . "Reductions in Organic 
Synthesis" #M) {cJ;oT*^H^O^b'^i^ (1 1) \zM<Z.h1)^'ri^^. 

Xgl O Mb'&i^ (11) O^COR^Ry^'COR2-e^$n'S§|55^-S:-j|g6<ji^j: 
W^^i^W.^ (T. W. Greene . P. G. M. Wuls. "Protective Groups in Organic 
Syntliesis" fCT:^;U7H>®5'v<h|g|fet, ^^^^^b^f^T^-S^b^J^ ( I ) 

:E/X7«7-;i/^#^B:t>'ty75 F^^^T*§*^BJ^b^i^ (1 3) (1 
4) Tt2®Xgl l:feJ;tJCl 2J;oT, -fb^^^ (1 1) Xtt (1 2) ^y)%< 
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(12) (14) 



xui 1 lit'^m (1 1) (D^coR'T^^n^^^^. m.mmx\t. i&mz 

X. —^^fSiMTK^MKJt^ (T. W. Greene , P. G. M. Wuts, "Protective Groups 
in Organic Synthesis" iZXtiJlt^>m^t^^b. :^mMi\:^m (13) 

Xmi 2 lit-^m (1 2) (D6&^m±<Dtl)V:^>m^t:, 
RJt^ (T. W. Greene, P. G. M. Wuts, "Protective Groups in Organic Synthesis" 

(E. Gross. J. Meienhofer, "The Peptides" RZSi. P. Greenstein, M. Witntz, 
"Chemistry of the Amino Acids" #M) »CT, XXx;i/X«75 
$'&^:it\Z^O. ^^mit^!^X'$>^ (1 4) fC^<^l<h*^TtS. 

TIBWIgl 3, 14, 15, 16, 1 7RZS1 8ctoT, it^^m (1 5) Xit 
{b^tld 8)J;0. 7^HSI^«: (17) (2 2) \zm<Ctf)^X^^. 
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xmi 3 Mb-^ti (15) (D7^ym^m^\t. ^>if>, h;ux>, ^^ir'^y 

E(D:L-^)V^mn> N. n-v^5";uj}^;1'A75 K, N-/^;i/- 2 -troi; v 

- (N, N-v^5";u75/) trui^x 2, 6-v- 1 -:/5^;i/tru>'>^®W 
^MJi&^-fr'Si^k'&ti (1 6) (c^< dt^&tttSo ::iiTXOTii«-e^«9«^!lx. 

(E. Gross, J. Meienhofer, "The Peptides" 'SlXSI. P. Greenstein, M, Witntz, 
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"Chemistry of the Amino Acids" , Vol. 2. #M)fCT, it"^^ (16) izm< 

Xjgl4:'fb^i^ (.16) ©X7>x;i/gB&:feJ;tJ^R3 7^^iCCOCHR«NHR'T 
^^it%m (16) ©7SyS©fii^^R^Sr-^W?5:lltt«SSJiiJ (T. W. Greene. 
P. G. M. Wuts, "Protective Groups in Organic Synthesis" #88) \ZXf})V 

ursymwy^jm^t^mi^. (i?) izMK^t-h^-^^^. 

XSl 5 Mt^Jfe (1 8) 0 6<4i^^±©x;^xJU^'&gB^, mf^FelXtt. iSiS 
\ZX. — ^W-^S07K^^;R;S (T. W. Greene, P. G. M. Wuts, "Protect ive Groups 
in Organic Synthesis" #Sg) \ZX. \Y,^m (1 9) \zM<^tifiX^^o 

Xigie '.it^m (19) <Z);^j;i'4^>^a5fi:^> iCR^'-HT^^n^ik^tl 
i:-^6?)?'J:7Syi?©^y5"Ki^-&^^Sf& (E. Gross, J. Meienhofer, "The 
Peptides" . 'BlXSI. P. Greenstein, M. Witntz, "Chemistry of the Amino Acids" . 
mW)\ZX. \t^m (2 0) \zM<^tifiX^^. 

xgi 7 '.it'tm (2 0) \tmx^t. ^>-tf>, h;i/xx ^^"^yuEo^mt 

xx;|/JiNX7^ >^tCJ:SX^'^>>^>:^f— (Staudinger) (Bull. Chem. Soc. 
Fr., 815(1985)#Si) , X^^^-^K / '-)V^(07 mm.J-'f-Ms. 

E<DjLX7-)vm. N, N- vp<5^;i/7t^;UA7 5 F, tK, X(i;in^.o^^^iKl?© 

t {c*5 ^ A ^ A/* -4^ > , A 7 i^O A ^ ^7 ^ 
#fiETTO*3l^tra.'J^':7A7Syji^Pt:KU H^»Cck5tKU KiSTC^tCf^^ 
jKe<)J&:7'^H3IOS7cSf& (A. F. Abdel-Magid "Reductions in Organic 
Synthesis" tCcfcoT^b^tl (2 1) \zm<Ztti^X^^. 

Xigl 8 : \t^m (2 1) ©x;^xJUiS^gB^£. -«9:6<);a:«^^«?^jr> (T. W. 
Greene , P. G. M. Wuts, "Protective Groups in Organic Synthesis" 

\zx. :^%mt^mit^m (22) \zm<^tffixt^> 
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t^it^mtit.mG 1 uR2RlXmG 1 u R 30^tl-m^^^$iifc,m^^ 
fflL/> TMol. Pharmacol., 53, 228-233, 1 998j{C*l 

m<Dy:f)]^7.n^)>$mcAMPmmmmm\z^^r^it^m^^^o. ^rc\t. 
^mmit^mt 1 ax« 2 m&.±(DmmmzPf^-^n^iBi$:^ mm\Rzs^m\ 

ntz±.x. '^m(^mnw^\z^'Dxmi im. tf:^^)^. w&m. mm. mi 
mmm. i^mn. ^mn. m^m\ts.E<Dmuy.mmumum. i^\z^ 

*fg?^ofb'&«fettfieAS#(cMUTo. oi~5oomg^iB imx\wcm\z 
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^;/i:7^;U:$'5>gf§^#:i§*r[tlMLY3 4 1 4 9 5 (Journal of Medicinal 
Chemistry 1998, 41, 358-378) RZS:^^mit^<\S!l 3 4 ^^n^etli^^Vtzy y h 

(IR, 2R, 3R, 5R, 6 R) - 2 -7>? K- 3 - k Ko=t^'>- 6 - 
P-lfvi^^D [3. 1. 0]A:^1f>-2, 6 ->?:^;i/7j^>ai 2-^>z^)VXX 

(1) Ot:(C?^^L^cv^y >^oe;i<'7^>7. 8 3 g©xh^t Hd-77>8 4 
mL^^Kfr2. 4 7M:/^;U'J5^«:7A'\++h>^^2 8. 8 mL $:lID^ 1 S^FBlit 
J^Li^o HO^^&^-e 2t:JCM^. (IR, 5R. 6R) -6-7;U^O-2 

-:r^vt*'>i^p [3. 1. 0] A:^if>-6-:^7;uzf^>^x5";uxxx;n 2. 

0 g © X h ^ k h* P 7 7 > 4 G m L - 6 2 ~ - 5 8 1: Jdil^-fe J^Cdt e iiS T L 

fe. mPia^, N-7xx;p-tr;^ (h>j7;u:t-p;>tj$'>x;i/3fc>.-r^ K) 25. 

SgOxh^t KP7^>8 4mL^^g<£-6 2 6 0 X:iZ^%Ui!>i ^ 1 

mm^7i(.iSLnmmmti- h u ^M.7i(.mmzx^^m.m7i^mm'^if^>'^j^\zx^ 

(v'U;<7y;i/: 73'^^;uc 2 0 0 m^nmm) . mmmm:^^D->-mmji 
^)v= 2 0 : 1) \zxmmvrz, m^ntzHR. sr, 6r) -6-7;^x^p- 

2- hU7;P:rPj!<i$'>:^;U/jNX;i.;r=^^'>t:i/^P [3. 1. 0]A=^r1t-2-X 

>- 6 -;«7Jp3i>>Kx5^;px;^x;u&E"&tN,N--:^^5^;i/ji^;PA75 K i 9 5 
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mUzmmV, mW^y y^'y ^3 8 9mg. hU7xi:;i/7lNX7>r>9 l Omg, 

: ^nc^^'juc 2 0 0 mytmmm) , MTOis^ : ^^D->-mmx^)\^ 

= 10:1-1:1) \ZXmmL. (IR, 5R. 6R) - 6 -y Mn\iz/i; a 
[3. 1. 0 3 ^+1J--2-X>-2, 6->f*JU3j^>^ 2-^>i?Jl/X:J^x;U 

mp 9 0 - 9 1*0 

(2) t ->^^y-;H 5 0mLRt;^7jci 5 OmUzmmttcdR, 5R. 6R) 
-6-7;i':tDh*i<^^D [3. 1. 0 ] 'N+l^— 2 -X>- 2 , 6 ->';i!j;UjJ^>i? 
2 -'^>>?;i/X7.x;i/ 6 -X^;UX7.x;U6. S 6 gtCAD-m i x-;3 (7;P 
HU'>5"^h) 2 9. 3 g&t;;^:$'>;^;i/3jN>7^ H 5. 9 6g^in;l, 4'C(CT5 

2 0 0. JiW^ii: A^U->-|^Kx5^;U=l 0 : 1-3:2) iCTifiliiL, (1 
R, 2S. 3R, 5R, 6R) -6-7;i/^0-2, 3 -i^k H P^^v' t*v^ □ [ 3 . 
1. 0] A4^+f->-2, 6-v*;i/:^^>g? 2-Oi?)VX.X7-J\^ 6-j:^)\^X 
7.y-}VA, 2 1 g^mtz, 

^H-NMR(300MHz.CDCl3) (5 (ppm): 1.29(3H. U J=7.2Hz), 2. 06-2. 21 (2H, m). 
2.30(1H, dd, J=7.6,2.6Hz), 2.47(1H, dd, 1=7.6,13.2 Hz), 2.50 (IH, dd, 
J=1.2,9.2Hz), 4.02(1H, s), 4.24(2H, q. J=7.2Hz), 4. 34-4. 46(1H, m), 5.23(1H. 
d, J=12.5Hz). 5.28(1H. d, J=12.5Hz), 7. 27-7. 42 (5H, n) 

MS(ESI)(Pos)iii/z; 361(M+Na)+. 
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[a]B"= -45.8° (C = 0. 2 0 2%. i7DDjJ^;|/A) 

(3) 4t:H?^^Lx^ (IR, 2S, 3R, 5R. 6R) -e-y)l^n-2, 3 
-vt HD + i/fS/^O [3. 1. 0]'\^tl->-2, 6-i^i]JU^>m. 2-^ 
>i^}VX7s'r)V 6 -jl^)IJLXt-JV3. 9 6 g0v^ D 2 OmL^fSJC 

7k2 OmLtC^jgL;^, ::Ojt^{C^iS'jg3'i7m^:hhU'>A3. 7 6 gRtJ^Hl^ 

0, mmmm:'\^D'>-^^X^)\^=5 : 1-2 : D tCT«S!U. (IR, 1 
aR. IbS. 4aR, 5aR) - 1 -yjV:tu- 3, 3 - v^t^Vx S^t: KP 
-2, 4->^:f^lJ— 3 A^-^^Tv-i^Dyp/l [a] ^>iS'l/>-l, Ib-v 

1 h-^>>^)Vx7.f-)\^ 1 -x5';uxxx;i/4. 1 1 g^nfto 

'H-NMR(300MHz.CDCl3) 5 (ppm); 1.29(3H. t, J=7.2Hz), 2. 53-2. 61 (IH, m), 
2.72(1H, ddd, J=0.9.7.6J5.2Hz), 2.78-2.89(lH, m), 2.83(1H. dd, J=2. 3. 7. 2Hz), 
4.19-4.31(2H, m), 5.26(1H, d, J=12.IHz), 5.33(1H. d, J=12.1Hz). 5.45(1H. dt. 
J=3. 8.7.6Hz), 7.28-7.43(5H,id) 

MS(ESI)(Pos)in/z: 423(M+Na) + 

[a]o»»= +31.3° (C = 0. 2 0 3%, ^DD^jsjl/A) 

(4) N, N-v^^^JUt^JI'ATS K3 7mLRr^7lc3. 7mHzmMLrz(l R, 
laR, IbS, 4aR, 5aR) - l-yjl:tn-3. 3 - v:t^y7^ h ^ t H 
P-2. 4-i^:t^D— 3X^-^7 z^ifOZfa/-^ [al ^>'^U>- I. Ib- 

i^:fj)i7i^>m 1 b-^>v;i.x7.7";i^ i -x5^;i/X7;x;i/3. 7 3 gfcTvfb 

^2i«;>'X5^;i/X— r;H 8 7mLSt;*5. ZmUzmMl^Tz^. 2 0%JjlE||l 
5inL«:tJP^, ^WZX sm^mi^l^rc, ;R^I^(C7K^iIP^. v^x^jUx-xJUc 
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i^mx5";U=5 : 1-1 : 1) {IT*li8L, (IR, 2R. 3R. 5R, 6R) - 
2-7':^H-3-kKD+'>-6-7;i'^Dlf->^P[3. 1. 0]a^1J->-2. 

Q-'yt})Vt-ym. 2 -^>v;i/X7.x;i/ 6 -x5^;i/xxx;U3. o 2 g^^lfc. 

^H-NMROOOMHz.CDCla) (5 (ppm) : 1.32(3H, t, J=7.2Hz), 2. 18-2. 54(5H. m). 
4. 22-4. 36 (IH, m), 4.26(2H. q. J=7.2Hz), 5.27(1H. d, J=12.2Hz). 5.35(1H, d. 
J=I2.2Hz). 7. 31-7. 45 (5H, m) 

MS (ESI) (Pos)in/z; 386 (M+Na) + 

[a!]D"'= -50.2° (C=0. 2 12%, iPUUt^)Vh) 

(IR, 2R. 3R. 5R, 6 R) - 2 -75 7 - 3 h^^v-- 6 -7;i/:tD 
\iiy^u [3. 1. 0] 6-^yti)Vt-ym(D^m 
(i) >?^DDpCi?>0. ^ml.\zmnVfz (IR. 2R, 3R, 5R, 6 R) - 
2-7S^H-3-tHP + '>-6-7;U:e-Dt*'>^^a[3. 1. 0]'\+1f>-2. 
%--Ji])\^-^ym 2-^yiP)VX.7sy-)V 6-X^;i/XX7^;U5 O Omg]C2, 
6-i/- t -7^5";HfU v>l 5 ^mg.^^)VV^)y)l^U^^y7.)\'^^^-h 
1 1 Smg^JP^f::^. m.^\ZX A BNiW^htz. inmm\Z^^. >?X5";PX- 

mimm.'^if^y^h\zx^>^i.it, ^m\^m.m'^. m.m^m)£ymm\^. mm. 

•^y-mm.Ji^)V=^ : D \ZXn%\^. (1R, 2R. sr. sr. 6R) -2 
-7v?K-3->h^'>-6-7;i/:fDlf'>i^D [3. 1. 0] A^rii->-2, 6 
--JiJ}Vi!^ym 2-^y-y)V:L7.^)V 6-X5^;i/X;^T-;i/4 2. Omg$:f#fc. 

^H-NMR (300MHz, CDC 1 3) d (ppm); 1.32(3H, t, J=7.2Hz), 2. 20-2. 50(4H, m). 
3.32(3H, s). 3. 78-3. 86 OH. m). 4. 26(2H. q. J=7.2Hz). 5.26(1H. d. J=12.3Hz). 
5.34(1H, d, J=12.3Hz). 7. 30-7. 42 (5H. m) 
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MS(ESI)(Pos)iii/z: 400(M+Na) + 

(2) mm.4mLRU7iilmL\zmMLrz (IR. 2R, 3R. 5R. 6R)-2 
~7i^]^-3->f^h^'y-e-y)\^^n\iz^i7n 13. l. 0] ^+-tl->- 2, 6 

-z^i])VTi^>Wt 2-^>>';i/X7.x;i/ 6 -x9';i'XZx;i/2 8 Omgfci o 

G 50W-X8 Resin iHM) , Ji^i^ii : tK, 50%xh7kKD77> 
TK^H^e, 1 0%tr'J':^>7K^f^) {'T«ML, (IR. 2R. 3R. 5 R. 6 R) 

-2-7Sy-3-pC h=^^'>-6-7;P;tDt*>'^n[3. 1. 0]'\+lJ->-2, 
6 - >';tj;PzH >K 1 .3 7 m g <&#;^c. 
^Jl«aj2 

(IR, 2R, 3R, 5R. 6 R) -2-757-3- (4 -y )V-tn^y>f)V 
^^x) -6-7;U;tPlivi7p [3. 1. 0] ^+-y->-2, 6-i/;^;U7}^>K 

2-'^>v';ux7.x;p e-x^'jP'XXxJURt; (1 R, 2r. 3r, sr. 6R) 
-2-7^y-3-(4 - y)V-tn^>i?)V^:if-i^) - 6 - y)V-tu fcf*>ir □ [ 3 . 

1. 0] ^^•^>-2. 6-v;^;i/7}^>^(D-&^ 

(1) 6 0%7mit-rhVOA m^) .7 9. OmgSA:^+l->T'2leIi5fe?l^^, v 
X5^;PX-x;H. 9mL{C!lS$ii-,v?X5^;UX-x;i/2. 9mL{C^^b;'^ 4 
-7;U:tD^>>>;U7;Un-;W2. 5 O g<&iigTt;/S:o ^Wl\ZX2 o^mstWW:^ 
^m-mzT}^^T. h'Ji^PP7Hrhr:hU;U2. 70g^r^TLfc. 
Tl S^J-rel. ^J^Tl S^r^l, 7K?ST2 O^fpl, HJC^iaHT2 O^^r^ffiJ^iLfc. 

0 4-y)Vta^>i?)l-2, 2. 2-h'J^DP7-feh-r57'-h5. 2 8 g 

a©4-7;i/:tP^>v;U-2. 2. 2 - h U ^ P P7'fe h'f h 3 . 40 

gRO^dR. 2R. 3R. 5R. 6 R) - 2 -7i^K- 3 - 1 HP + '>- 6 -7 
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Jl/rtob'i/^/o [3. 1. 0]^4^1f>-2, 6->?;<7;i.jJ?>B| 2-^>z^)VJi 

C 2 0 0 . : '\=^+f->-»i?X5^JI/= 1 0 : 1 ~ 5 : 1 ) ( 1 

R, 2R, 3R, 5R. 6 R) - 2 -7 v K - 3 - (4 - 7;U:tO/<>>';i.:t=»^v) 

-6--7;u:^-Dt*v^^p [3. 1. o]^+-y->-2, 6 - 2-^ 
>>?;i/x;^x;u 6 -X5^;i/x;^x;n . 9 4g^#;t. 

^H-NMR(200MHz,CDCl3) 6 (ppm); 1.32(3H, t. J=7.0Hz). 2. 20-2. 42(4H, m), 
3. 96-4. 06 (IH, m), 4.27(2H. q. J=7.0Hz). 4.40(1H, d, 1=11. 5Hz), 4.59(1H, d. 
J=n.5Hz). 5.20(1H. d. J=12.1Hz). 5.34(1H, d. J=12.1Hz). 6. 92-7. 37 (9H, m) 

MS(ESI)(Pos)iii/z: 494(M+Na)* 

(2) xh^h Hn77>l emL&rJ^TKl. emUzmMLrdlR, 2R, 3 
R, 5R, 6R) -2-7v^H-3- (4 -y )l:t0^yz^)l:t^i^) -6-y)V 

:tPh*viJ7D [3. 1. o]^^it>-2. e-z:>ti)Vt^>m 2-^>v;uxx 
6 -x^;UxX-r;U5 2 lmgtClMh'Jpi5^;i/i^X7^'>/'xh7tF 

'7h^^7>i'"- 7ii':>y;i/C2 00, ilia^ii: '\+1i->-|^i?x 

5^;i/=2 : 1) iZXmmi'. (IR. 2R. 3R. 5R. 6R) -2-75/- 3 
- (4-y)]^^n^>i^)Vt^'y) -6-y)\^^n\i'y^n [3. 1. O] ^^D- 
y- 2, 6-z^:fy jv:^>m 2-^>>;;ux7.x;w 6-x^;i/x;^x;U3 3 8m 

(3) xh^th*P77>6mLRaC7K3mL{C^«?bf:: <1R. 2R, 3R. 5 
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R. 6R) -2-757-3- {4-y)V:tn^>i^)V^:^'y) -6-y)Vtu\d 
vi^D [3. 1. 01 ^^•^>- 2, &-z^tj)lt->m. 2-^>i^)VXXy')V 6 
-X^Jl/XXx;W3 0 4mgfC7Ki^^l:U5"'>A7Klfli^7 2. Omg^JjP;^. MU\Z 

xsimrmwLrc. mm^mmT^^btz'^. mm^-(:t>izmmm (ag 5 

OW-X8 Resin (HM) . JHIS^ji : tK, 5 0 %r h^b Ho77>7K^ 

1 0%eU-:/>7jc^^) tCTllSft> (IR, 2R, 3R, 5R, 6 R) - 2 

-7sy-3-(4 - yjv^n^ypM^i^) -&-y)V:^u\ii/^ulz. i . 

(IR. 2R. 3R, 5R, 6 R) -2-757-3- ( (R*) -1- {-Ty 
^U>~2-'i)V) JLh^i^) -%-y)V^U)dl/ifU [3. .1. 0] ^+1t>- 

2. &-'Jts)Vii^>m. 2-'^>s?;i/xxx;i/ 6-x5^;i/x;^x;k (iR, 2 

R, 3R. 5R. 6R) -2-757-3- ( (S*) -1- ii'ydfV>-2- 
-(M xh^v) -6 -7;U^Dtiv^D [3. 1. 0] ^^1^->-2, 6-x;^7 

;i/jj^>®? 2-^>>^;i.xxx;i/ 6-x5";i/xxx;i/» (ir, 2R, 3R, 5 

R, 6R) -2-757-3- ( (R*) -1- (:^7iS? U>- 2 Xh=^r 

'» -6-:7;u:tPif->^D [3. 1. 0] Q--Jti)Vt-ym R 

U (IR, 2R, 3R, 5R, 6 R) -2-757-3- ( (S*) -1- ii-y 
^U>-2-^)V) Xh^v) -6-y)Vtn}£i^i7n [3. l. 0] ^=^ri}->- 
2, 6-i^;<j;i/Jl^>mo^fi& 

(1) 6 0%7K^<b:^^'J•^A 2 3. Omg^^:^^th>T2lH]i5t^^> 5^ 

fcl- (:h7iS'U>-2— r;i/) Xi5'7->IH. 0 0 g^aSfTt/t, ^MtwT2 0 
^J-PbISI^^. :t^-3!lc{CT}^^T, hU^OD7-fe hxhU;i.O. 58mL;&figT 
L;/co ;i©?aST'2 O^PbI, ^K}^T2 O^^r^^ 7jc?gT3 O^^ral, MlC^fiJCTS 0 
^m^i^lyfc. RJt-mm^m&Tm^^l^. 3i?i{COi5'>5mL, 7i$'7-;H 9 
ML3SttXrh7bHO7^>0. 5mL^in^,^lsi;:T ro5}-FBmb<JtJi^bfc, 



wo 03/061698 




'PCT/JP02/13693 



30 

-2, 2, 2- h'Ji^OD7-feh-r$7^-h 1. 8 4g^mz. 

■x-h 5 9 OmgJ^tK (1 R, 2 R, 3R. 5R, 6 R) - 2 -7 v K- 3 - t H 
□ ^v'-6-7;i/:tPevi7D [3, 1. 0]^^D->-2, 6 ->>:fy)Vt^>m. 2 

--^>v;pxx7^;i' 6-x5^;ux;^x;P4 5 Omg^v^oD^^>i. SmL 

SM^ii: A*i^->-il^X^;i.= l 3 : 1-5 : 1) mS {1^^)-^}^)^ :U. S. 

GEL siL i)-7^-%0Ammit^jimm .mmmm:^^^>-^ 

m:SL^)V=\Z : 1) (IR, 2R. 3R. 5 R. 6R)-2-7>^ 

H-3- ( (R*) -1- (:^-7^I/>-2 --r;W xh^^v) -6-7;U:tofcf 
z/^UiZ. 1. Q]^^^y- 2, ^-9ti)Vi!r^>m. 2-^>^J)VJi7sf)V 6 
-X5^;|/X;^x;KR fffi: O. 55, JgM^ii:^^Ht>-g^®?X5^;i/=3 : 1, 
TLC->'J*^> 6OF254) 2 7 1mgRtX(lR, 2R, 3R, 5R. 6 
R) -2-7vH-3- ( (S*) -1- (•^-7^l/>-2--r;i') Xh4^-» - 
6-7;i/;^-Dlf'>^n [3. 1. 0] ^=^^1^->-2, 6-v;i!j;i'2j^>BI 2-^> 
^J)VJL7.'r)V 6-X5^;i/XX-r;i/ (RfM: 0. 4 9 , : '\=^"y->-|^ 

^X5^;U=3:1, TLCrvU:^^*;!/ 6OF254) 3 0 1mg^f#fc, 

(IR, 2R. SR. 5R, 6R) -2-7>?H-3- ( (R*) -1- (^7 
^U>-2-^ )V) -%-y)\.^u\ii/i;u [Z. 1. 0] A=l^+^■>- 

2, 6->':*;ujj?>®r 2 -^>i;;i/x;^7";i/ 6-x5';pxxx;i' : 

»H-NMR(200MHz,CDCl3) 6 (ppm): 1.26(3H, t, J=7.3Hz), 1.35(3H. d, J=6.6Hz), 
1.92-2. 37 (4H. m), 3. 85-3. 95 (IH, m), 4.20(2H, q, J=7.3Hz). 4.77(IH, q, 
J=6.6Hz), 5.27(1H, d. J=12.2Hz). 5.47(1H. d, J=I2.2Hz). 7. 31-7. 85(1 2H. m) 

MS(ESI)(Pos)in/s; 540(M+Na)+. 
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(IR, 2R. 3R. 5R, 6R) -2-7i^K-3- ( (S*) -1- (■:^7 
^U>-2-'i)V) XH^v-) -^-yMU\ii/^U [3. 1. 0] ^^^>- 
2. b-i?t})VT!^ym. 2 -^>v;|/X7.x;P 6 -X5^;|/X7.7^;U : 

*H-NMR(200MHz.CDCl3) <5 (ppm): 1.27(3H. t. J=7.3Hz), 1.40(3H. d, J=6.4Hz), 
2.24-2.49(4H. m), 3. 91-4. 01 (IH. m), 4.22(2H, q, J=7.3Hz). 4.61(1H, q, 
J=6.4Hz), 5. 12(1H, d, J=12.3Hz), 5.32(1H. d, J=12.3Hz), 7. 31-7, 83(12H, m) 

MS(ESI)(Pos)in/s; 540(M+Na)-" . 

(2) ||J|«?!j2© (2) tnWi\ZhX, (IR, 2R. SR. 5 R, 6R) -2- 
7vK-3- ( (R*) -1- {')-y^^V>-2-^)V) Xh^v) 

□ t:'>^P [3. 1. 0] A:^1j->-2, &-zyti)Vt->m 2-^>v^;i/X7>x 
)V 6-X^;i/X7.xJU2 6 6mgRC; (1 R, 2 R, 3 R, 5R. 6 R) - 2 - 
7vK-3 - ((S*) -1- {^'P^Vy-2-^)V) Xh^^v) -6-7;i/:t 

□ liV^D [3. 1. 0]A^1i->-2. 6-v;<7;W4?>K 2 -'^>>^;i/X:5^x 
;i/ 6 -X^;i/XXx;i/2 3 SmgctO (IR, 2R. 3R, 5R, 6 R) - 2 - 
75y-3- ( (R*) -1- {')-y^V>-2—i}V) Xh=^v) -Q-y)Vi!r 
Dhiv^D [3. 1. 0]^^1i->-2. Q--Jti)V:^^>m 2-^>z^)V:L7.7- 
)V 6-X5^;i/XXx;i/l 6 4mgRj; (1 R. 2 R, 3R. 5R, 6 R) - 2 - 
757-3- ( (S*) -1- {i-y^l'y-2--( M JiV^i/) -6-7;U:t 

Dt'xi^D [3. 1. 0] A4^-tJ->-2, 6-v*;i^j|^>K 2-'^>v;i/x:;^x 
)v 6-x5"jux;^x;n 5 3mg<&-?-n^n^i:/^. 

(3) |I5S^F!|20 (3) tnmzVX. (IR, 2R, 3R, 5R. 6 R) - 2 - 
757-3- ( (R*) -1- (.iry^]^-y-2--( )V) XV^'y) -%-y)V^ 
Df'>^D [3. 1. 0]'\^1i->-2, &-i^ts)V^>m 2-^>i>)VX7s^ 
}V 6-X^;|/X;^7^;H 5 SmgRl^ (1 R. 2R, 3R. 5R. 6 R) - 2 - 

757-3- ( (S*) -1- {i-y^Uy-2-^ )V) JiV^iy) -&-'7)V^. 

Piiv^D [3. 1. 0] ^=^i^->-2. 2-^>v?;i/xxx 

;U 6-X5^;Px:^x;H 4 SmgiO (IR, 2R. 3R, 5R. 6R) -2- 
757-3- ( (R*) -1- {')-yifV>-2-^)V) XV^y) -6-y)V^ 
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-□k*v^7D [3. 1. 0]^^1t>-2, 6->?*>ll/j}?>^9 6. OmgRC/td 
R, 2R. 3R. 5R, 6 R) -2-7=y-3- ( (S*) -1- (:h7r5'l/> 
-2--i)V) Xh+v) -6-7;i/:tPk:>'i5^P [3. 1. 0] ^^D'>-2. 6 

(IR. 2R, 3R, 5R, 6 R) - 2 -75 y - 3 -^D t:°;i/:e-^->- 6 -7 
Mn}diy^n [3. 1. 0] ^+iJ->-2. 6-v:^7;i/>l^>i?©^{!g 
(1) 7KlmL(c:^«?L;fe (1 R. 2 R, 3R, 5R, 6R) -2-757-3- 
(2-yD^n;i/:t+'» -e-yjvtaifi^^n [3. i. o] ^:^i^>-2, 

*1iLfc^,@^^^^©L,>r:t>55lfe^J!i(AG 5 0W-X8 Resin(H^). 

ML. (IR, 2R. 3R, 5R, 6 R) - 2 -75 / - 3 -T'P t;;i^:^-+->- 6 
-7;i/^Dlfi/^D [3. 1. 0]A.:^1f>-2, 6->'*;U7t^>K3 Omg^^l 

(IR, 2R, 3R, 5R, 6 R) - 2 -75 / - 3 -i/^^ □^>5^;i/:t=^'>- 
e-^Jl/^Ptfi/^D [3. 1. 0] ^^•^>-2, 6-i^tlM>m(D^f$. 

U) MMm2<D (I) tmmz, 2-vi^P^>x>- 1 
2-v^P^>x-;U-2, 2, 2- h'Ji5'PP7ir h-r57^-h3 7 5mg&CX 

(IR, 2R, 3R. 5R, 6 R) - 2 -7 v K- 3 - 1: Kp + '>- 6 - 7;i/:^-p 

e'>^o[3. 1. o]A+ii->-2. e-i^tjM>m. 2-^>v;pxxx;u 

6-X^;UXXx;i.6 5 OmgctO (IR, 2R, 3R, 5R, 6 R) -2-7v 
H-3- (2-5/^P^>xx;U:r+v) - 6 - 7;i^:t P fcfv'^ P [3. 1. 0] 

^^■t)r>-2,6-i^tiM>m 2-'^>v;i/xx^;i/ 6-x5";i.x;^5^;U3 
3 9mg*#fc. 
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»H-NMR(200MHz.CDCl3) 5 (ppm); 1.32 (3 H, t, J = 7.3 Hz). 1.90-2.52 (8 H, 
m). 3.94-4. 14 (1 H. m). 4.27 (2 H. q. J = 7.3Hz). 4.52-4.79 (1 H. m), 5.15-5.41 
(2 H, id), 5. 58-5.82 (1 H, m). 5.88-6.04 (1 H, m), 7.30-7.46 (5 H, m). 

MS(ESI)(Pos)id/z: 452 (M+Na)"^ 

(2) I^Kl 8mL*5.fcrX7K6mLtC^»L/;fc (1 R, 2R, 3 R. 5 R, 6R) 

- 2 -Tv'H- 3 - (2-'>i^D^>x-;U:t+'» - 6 - 7;i':tDt:vi^o[3. 

>^mmm (ag 5 ow-x s Resin (HS) , mmmm : tk, 5 0 %x h 

7t: K07^>7K^^gc, 1 0%fcrU>^>7K^^S) Umilb, (IR, 2R. 3 R, 
5R, 6 R)- 2 -7 ^ / - 3 - z^^ n^y^)l^t^i^- 6 -7;P:fD t:'>^ D [ 3 . 

mmm e 

(IR, 2R, 3R, 5R, 6 R) -2-757-3- (3 -::zha^>z^)l^ 
+ v) -6 -7;i/:tDf>'i5'D [3. 1. 0]^^-y->-2. 6-i^^)\^t^>m v 
X5^;i/X;^x;k (IR, 2R, 3R, 5R, 6R) -2-75.y-3- (3-7 
B.A^>zyM=¥-y) - 6 - 7;i/:tO t*5^^ □ [3. 1. 0] ^^^>-2, 6- 
i^tl)Vt^>m i^X.'^JVJiTsf-JURZS (IR, 2R, 3 R, 5R. 6R)-2-7 
Sy-3- (3-7^y^>i^)V^^i^) - 6 -7;U:tDt*->^0 [3. 1. 0] 

(1) mmm2<D (1) tmmiz. 3 -iLhn^>z^)V7)v:n-)v^omzm.<D3 

-~hu^>>>)V- 2, 2, 2- hU^^Doy-irh-rSx-h 5 6 2mgS.tX (1 
R, 2R, 3R. 5R, 6 R) - 2-7-:^)-'- 3 - t HD^rV- 6 -7;P:tOb:x 

[3. 1. o]'\^i^>-2. e-i^tDi't^ym s^x^;i/X7>x;u 3 8 o m 

gcfcO (IR, 2R, 3R. 5R, 6 R) -2-7>'K-3- (3-=LbU^>i^ 
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-6-7;U:f DtfS/^D [3. 1. 0] ^=¥D->-2, 6-if^M> 

'H-NMR(200MHz,CDCl3) 5 (ppm) : 1.32 (3 H, t. J = 7.2 Hz), 1.34 (3 H, t, J 
= 7.2 Hz). 2.22-2.42 (2 H. m), 2.50 (2 H, dd, J = 2, 7. 7.8 Hz). 3.94-4.10 (1 
H. m), 4.20-4.46 (4 H, m), 4.58 ( 1 H, d. J = 12.1 Hz), 4.80 ( 1 H. d, J = 
12.1 Hz) 7. 44-7. 66 (2 H, m), 8.03-8.24 (2 H , m). 

MS(ESI)(Pos)id/z: 459 (M+Na)"' 

(2) ^mm2(D (2) tmmz (1R, 2R. 3R. 5R. 6R) -2-7vH 
-3 - (3--hD^>z^)Vt^i^) -e-yjl^nii'y^a [3. 1. 01 
D->-2, 6->^:^)V-^>m vX5";i/XXx;i/2 7 5mg (IR, 2R, 3 
R, 5R, 6R) - 2-T^y-3- (3 -X h D'^>i;;|/^+'» -6-y)V^ 

n\fi^^u[s. 1. o}^^i^>-2. 6-v*;pzt?>i? ':;x^;i.xxx;n 

2 0mg^#fc« 

(3) g^^O. 2 ImLtC^^b/c (1 R. 2 R, 3 R, 5 R, 6R)-2-T^ 
y-3 - (3-XhD^>v;;i/:t^^-» - 6 -7;i/:tOt:'S/i7D [3. 1. 0] ^ 
^D->-2, 6-z^tlM>m vX5";i/XXx;H 2 OmgfCffiTO*! 0 1m 

o^yA^mmLtz. s^^x^;KcT2i5itttt}Lfct^. mmm^-^^^Xs o. sm 
rzo m.mm^mm'^, mm^m^ymmL. n^^i^^i^^u-^vifyy^c 

^)t!^)V\Un^^)VC 2 0 0, JgM^ii: ^^0 07}^;^A-x^5^y-;^=3 0 : 1) 
fCTMiib (IR, 2R, 3R, 5R, 6 R) -2-757-3- (3-757^ 
>>?;i/;t+>') -6-7;i/:tPk'x^D [3. 1. 0]^^'&>-2, %--Jfi)V 
>m i^X^JVXX x;!/ 9 6 m g ^mzo 

(4) ^JS0!|2© (3) tmUiZ (IR. 2R. 3 R, 5R. 6R) -2-757 
-3- (3 -7 ^ y - 6 -y )l^n\^'y^ a [3. 1. 0] 
D->-2, 6->>tl)l:^s:^m vX^;i/X7>x;P9 OmgJ:t) (l R, 2R, sr. 
5R. 6R) -2-757-3- i3-7^/^>-J)V^^-» - 6-y}V:tU\i 
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v^'O [3. 1. 0]^^Dry-2, 6-'y:fy}Ut->m6 0Tng^mzo 

(IR, 2R. 3S, 5R, 6R) -2-7vh*-3-kKO^'>-6-7;U:t 
□ tiv'^P [3. 1. 0]^=¥D->-2, 6-i^tlM>m 2, 6-vX5=-;UX 

(1) ^mnmn.y. OmLliZmmLTz (I R, 2R, 3R. 5 
R. 6R) -2-7>'K-3-t Ho^'>-6-7;i/:^-D-e>'i^D [3. 1. 0] 
^^D->-2, 6-i^*;U3H>Bg 2, 6 ->?X5^;i/XXx;H 2 OmgtC> -7 

8 /zL^rStTUrc^, tKJ^T 1 . Sm^WLfc. -7 5"CtCT. bf'Ji^>4 
8 MLi:v:J7PD^^>0. 2inLtc^^bfc h U 7;U:ta^i5'>;^;i'jJ^>i?M7K 
^3 9 uL^mrLfz'^. ^}^r2 5 6^fmmWVrzo X-x;H Oml^iPA. @ 

: 7iiC7y;UC2 0 0, Ull^i^ : ^4^1i->-B^i?X5^;U=5 : 1) iZXmmL. 

(IR. 2R. 3R. 5R. 6 R) - 2-7z^ \^ - 3 - h^J y )l:tn:^^ >XJV7i^ 
x;U:t4^v-6-7;U:tD-lf->i^D [3. 1. 0] ^^iy>-2, 6->?*;P/}? 
>^ 2, 6-vX^.;|/XXx;H 6 6mg^mZo 

iH-NMR(200MHz,CDCl3) (5 (ppm): 1.35 (3 H. t, J = 7.0 Hz), 1.38 (3 H, t, J 
= 7.0 Hz), 2.35-2. 50 (2 H, m), 2.62-2.86 (2 H, m), 4.31 (2 H. q, J = 7.0 Hz), 
4.27-4.55 (2 H, m), 4.94-5.10 (1 H, m) 

MS (FAB) (Pos)m/z; 434 (M+H)* 

[a] D^* = -3 1. 2° (C=0. 43%. ^nn-!is)UA) 

(2) N, N-v;>^^;U;i^;UA75 K6. 9mHzmMLrz (IR, 2R, 3 R, 
5R, 6R) -2-7i^\^-3-h^)y)V:tn^^>7.}\/-^=.)V:t^>'-6-y)l' 
^TP-bfv'i^P [3. 1. 0]^^'^>-2, 6->^tl)lt->m 2. 6-vX5^ 
;l/XXx;i/7 0 lmgJc:S5^^*'J'^A6 8 8mg. 1 a-^y'yy-e 428 
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^)vc 200, m^mm : ^^•^>-^m:L^)v= 5:1) ( 1 r. 

2R. 3S, 5R. 6R) -2-7vH-3-kh*D^v-6-7;i/:ro-e>'^ 
D [3. 1. 0] ^^•y->-2, 6-v*Jl'J}?>^ 2, e-v'X^Jl/X^^xjl.S 
8 8mg^t#fc„ 

^H-NMR(200MHz,CDCl3) 5 (ppin):1.34 (3 H. t, J = 7.0 Hz). 1.36 (3 H, t. J = 
7.0 Hz), 2.16 (1 H. dd. J = 2. 9 Hz, 14.9 Hz), 2.17-2.30 (1 H, m), 2.44 (1 H.dd. 
J = 3. 1 Hz, 8.1 Hz). 2.61 Hz (1 H; dd, J = 12.3 Hz. 16.0 Hz), 2.80-2.99 (1 
H, m), 4.29 (2 H, q. J = 7.0 Hz), 4.34 (2 H, q. J = 7.0 Hz), 4.48-4. 64 (1 H, 
m) 

MS(ESl)(Pos)iii/z; 324 (M+Na)"' 

[a]D^^ = +6. 4° (C=0. 9 6%, Crumi^}Vh>) 

mmm s 

(IR. 2R, 3R. 5R, 6 R) -2-757-3- (3> 4-Vi^OO^> 
'J)V-t^i^) - 6-7;i/:tDt:vi^D [3. 1. 0] ^^^>-2. 6-v*;i/jf? 
ym 2, 6-vX^;i.xXx;URi; (IR, 2R, 3R. 5R, 6R) -2-7 
57-3- (3, 4-v^OO^>v;^x^4^'» -6-7;i/:t-Dt:i>^D [3.1. 

(1) ^t^m2(D (1) tmmz. 3, 4-':^i7DD^>v?;i/7;m-;pj;?)#fc 

U03, A--J^UUKy-J)V-2, 2. 2-V^)i7UU7tV^ 1 
7gRrJ^(lR. 2R, 3R. 5R. 6R) -2-7>^H-3-t Ho^v-e- 

y)V:^u-]dy^u [3. 1. 0] ^^'&y-2,&-i^t})Vt^ym vx^^^ux 

7s'r}Vl. 9 8gJ;0 (1 R, 2R, 3R, 5R, 6 R) - 2 -7vH- 3 - (3. 
A-i>9uu^>^^)Vt^y) -Q-y)V^u-\iyi7u [3. i. o] 

*H-NMR(200MHz,CDCl3) 6 (ppm); 1.31 (3 H, t, J = 7.3 Hz), 1.33 (3H, t. J = 
7.3 Hz). 2. 22-2. 52 (4 H, m), 3.91-4.05 (1 H. m). 4.29 (2 H, q. J = 7. 3 Hz). 
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4.18-4.44 (2 H. m). 4.42 (1 H, d, I = 11.9 Hz). 4.64 (1 H. d, J = 11.9 Hz), 
7.06-7.14 (1 H. m). 7. 34-7.50 (2 H, m). 

MS(ESI)(Pos)in/z: 482 (M+Na) + 

[a] o^^ = -l2. 6* (C=l. 1 4%. i7DPjJ>;UA) 

(2) mmm2(D (2) tmm\z cir, 2r, 3r, sr. 6r) -2-75^^ 

—.3- (3. 4->^^aD^>v;i/:t+5» -6 -7;U^P-t:*'>^n [3. 1. 
0] ^^-^y- 2,6 -i?tl)\^t->m i^X^)lJL7.r-JVl. llgJ;0(lR. 
2R, 3R, 5R, 6R) -2-757-3- (3, A-V^uu^yV)V^^i/) 
-6--y)V-tU-\ii/^U [3. 1. 0] ^^1}->-2, 6-v*;i/jJ^>^ >?X 

(3) ■rh^tHD7^>3. ^mhmSHl^l. 7mLfC^^L/fc (IR. 2 R, 
3R, 5R. 6R) - 2-757-3 - (3. uu^y-J)V:^^y) -6 
-7;i/:tOt*v'^0 [3. 1. 0] A+lJ->-2. 6-*;l/7t?>^ 2-X^JUX 

7.x;n 5 omgf;:7Ki?^ku^':7A7K?ni^i 7. %mg,^iiwx.i^ny 2nmm.w 

(AG 5 0W-X8 Re s i n.(HM) . JIIM^«|:7lc, 5 0%xh^kK 
P7^>7K^?lS> 1 0%tfU v>7K^I^) t'TM^t. (IR, 2R,. 3R, 5R, 
6R) -2-757-3 - (3> 4-v?i^DP^>v;i/:t^'» -6-7;i/^Pli 
'>^P [3. 1. 0]A+1t>-2, 6-:^j;UjJ?>^ 2 -X5";i/X7.x;H 0 7 
mg$:t#;/h. 

(IR, 2R, 3R, 5R, 6 R) - 2 -75 7 - 3 - (3 .4 -vi^ P P^> 
>';W:t=^rv) -6-7;U:tPt*->^P [3. 1. 0] ^^'^y-2. 6-*;U3t? 

6-x^;i/xxx;i/*gi?ii©-&fijt 

(1) ^m^\2(D (3) <i:i^<||H (IR, 2R. 3R. 5 R. 6 R) -2-757 
-3- (3, 4-i^CUUOi^)Vt^y) -6-7;i/^P-tfvi?P [3. 1. 

^^'^>-2,6-i^tl)Vts>m $?X5^;1/X;j^t;W3 0 4mg<J:0 (IR, 
2R, 3R. 5R. 6R) -2-757-3- (3, ^--J^UU^yV)\^iir^y) 
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-6-7;i/^Dk'i^i^D [3. 1. 0] ^^D-y-2,6-i^:fy)Vt^>mi9 5m 

(2) XiS'y-;H. ImUzmmttz (1R, 2R, 3R, 5R, 6R) -2- 
75y-3- (3, 4-i^^an^>z^)\,:t^>') - 6 -y)V:tn\f->^U [3. 

1. 0] ^:^^-y->-2. 6-':^*;i/7i?>Ki i4mg. ^m^m^T. mmzx. 

mm^mmymmL. astc-rvyphfji/x-xju. 3 smLSrSp Agister 1 
TmmwL. mi^^mrnvTz, @#&<y:/pt;;i/x-f-;PTiifeitL., (ir. 

2R. 3R. 5R, 6R) -2-7^y-3- (3, 4 - v^DD^>v;i/:t+5/) 
-6-7;l/:tPlf'>^a [3. 1. 0] A^-y->- 2, 6 - v;^7;i/3}^>m 6-X 
5^;|.XXx;U-igi^iil 14mg<&#/t. 

mmm i o 

(IR, 2R, 3R, 5R. 6 R) -2- [ (2' S) - (2* -TS/^Otf 
:tx;l/) 757] -3- (3, 4 - vi? P - 6 - :7;i/:t □ b'xi^^ 

P[3. 1. 0]^^D->-2. 6-Ptl)lt^>m'mk&(D^^ 
(1) >'i^PPp<^7>6. 9mL{Cjgj!?LfcN- t h^v;^7;i/fc;i/-L-7 
7X>3 1 6mg{C, ^mnm^T- 1 4X:iZX. N-^5^JU^;i/7)xU > 1 8 4 

LRiK^pp^*i?-f y7*^;i/2 1 8 (jLh^mx\6^mmwLrcm. v^uui^^y 

6. 9mLtr^j?|Lxfc (IR, 2R. 3R, 5 R, 6 R) - 2 -75 y - 3 - (3, 
A-'i^^uu^y-JM^y) -6-y)l^a-\f>^^u [3. i. 0] ^^D-> 
-2.6-i^tl)lyS^>m. vX5";i/XXr;l/6 9 ImgSrtigTLfet^. mWZX 3 

o^mmwLfz, K!t^mm^iNmmzx2m^^L. mMm-rh^j^A\zx^ 
('>'j;«jy;i/:'7P'>yji/C2oo, mmmm:^^i^>-mmji9'}v=2 : d 

iZXnmV. (IR. 2R, 3R. 5R, 6 R) -2- [ (2* S) - (2' -t 
-yh4^->;^3;i/5j^x;U75yyPtr:tx;i.) 757] -3- (3, 4->?i^PP/^> 

>'x5^;ux;^x;i.9 o 2mg^#fc, 
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^H-NMR(200MHz,CDCl3) 6 (ppm): 1.25 (3 H, t, J = 7. 1 Hz), 1.28 (3 H, t, J 
= 7.1 Hz). 1.34 (3H, d, J = 7.0Hz), 1.39 (9H, s), 2.18-2.31 (1 H. m), 2.32-2.54 
(2 H. m). 3.08 (1 H. dd. J = 2.9 Hz, 7. 9 Hz). 3.86-4.04 (1 H. m), 4.06-4.16 
(5 H, m), 4.42 (1 H, d. J = 11.6 Hz), 4.65 (1 H, d, J = 11.6 Hz). 4.76-4.96 
(1 H. m), 7.06-7.24 (1 H. m), 7.12 (1 H. dd, J =2.0 Hz. 8.1 Hz), 7.39 (1 H, 
d, I = 2.0 Hz), 7.40 (1 H, d, J = 8. 1 Hz) 

MS(ESI)(Nega)iii/z: 630 (M-H)" 
[a] i>''' = -3 3. 6° (C = 0. 42%. ^un-^)VA) 

(2) xh^t KD7^>6mL^^bfc (IR, 2R, 3R, 5R, 6 R) - 2 

- [ (2' S) - (2' - t--:f h^i^tf)Vt^7^y^n\^t:i)V) 757] -3- 

>- 2 ; 6 - -Jtl M >m. i^Ji^JVXT. 5^;i/ 4 5 . 5 m g td 2 . 5 M7Ki!<b 'J ^ 

mm^mmrmmv. mo (ir, 2r, 3r, sr, 6r) -2- [ (2' s) 

- (2' - 1 -yh=^^->*;pjl?-;u75/yotf:^--;i/) 75 7] - 3- (3, 4- 
^nn^>Z^)V^dr>')-6-y)l^a}fi^^n[3. i. 0]^++h>-2, 6-v 

zK7. 5mHzmMLrzm.<0 (IR, 2R, 3 R, 5R, 6R) -2- [ (2' 

s) - (2' - t -':r=^)i^^z^7 y:fn\^^-)i) 75/] -3- (3, 4--^ 

)V^s>m 2 -X5^>X7.x;i/3 7 5mglC, MmzT. TKK^^b'J 

^^'^^ATKfQi^i 3 5mg t:m^rcm. 4 5x:\zx 8 Bmmwiyfco Kji^mm^mm 
x.^)vxi omms^h.^i^yii^mk\zxi>\i2\zwmL. ^lOTK^^gsrs^nx 

imy\zx. nmz4um\:ii^m/wm.j-^}\^mm.4. emL^^iraL, m^\zx 
i^nf^w^vtzo ^^Xyfzm^^. m^\^^^^mk:L=f-Mzxm^i. (ir, 
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2R, 3R, 5R, 6R) -2- [ (2' S) - (2' -7^ / tf:t-;l/) 7 
-3- (3, 4--:^^DD^>i;;i.:f:^'»-6-7;i/:tDtii/i^O[3. 1. 

o]A=iri^->-2, 6-i^ti)vts>m'm.mmi 3 8mg^#fc. 

IIM^l 1 

(IR. 2R. 3R, 5R, 6 R) - 2 -7$ 7-3- (3, 4-i^i^nu^>iP)V 
:t^v)-6- [ (1* S) - (1' -\i]^n^>^tl)Vt^=.)\^-3' 

(1) N. N-vpl5";Wl.A75 K8. 5mL t^jSbfc ( 1 R, 2R. 3R. 

5R, 6R) -2-7vF-3- (3, 4 - O O A>>?;|.;f -6-y)l 

•tu-\f.'y{7u [z. 1. 0] A:^ij->-2, 6-v;i3;pzj?>K >;x^;i/xxx 

;i/8 5 4mgRt;Ca^ v> X^x;i/XXx;i/:l^Jg4 6 4mgic, gjfitCTN- 
:f^^}V^)Vt^n>2 6 1 wL*»^.3!lc?&Tl-kHo:^^>/'<>yHU7\/-;i/ 

3 7 8mgR?>'l -X5^;i/-3- (3 -v^p^5^;i/7^y ^otf;!/) :*;P3}^v-r5 H 

4 6 4mgS;^JjpU. ^tSt^T 1 2^mm^Ltzo K^^mm.^Z^lf■m:^^ }V^M7Ltz 

Jl:^3^y)VC2 0 0, ilM/^j«:A=lr1^->-MX5^;l/=8 : 1) (CTttMU, 

(IR. 2R, 3R, 5R. 6 R) - 2 -7>'K-3- (3, 4 -Pi7 nn^>z^)V 
:t^>')-6- C (1' s) - (1' -xh^z^:^)Vt^:z)V-3' -^^jV':f^)i^ 
*;p;t^-r;i') ] -6-7;u:^-Dt*'>i5'P[3. i. o]^=¥-^>-2-:h)i:^^ym. 

X5^;i'X7.x;i/ 9 9 8 m g ^t#;^c. 

'H-NMR(200MHz,CDCl3) 5 (ppm): 0.96 (6 H, d, J = 5.5 Hz), 1.29 (3 H. t, J 
= 7.0 Hz). 1.30 (3 H, t. J = 7.0 Hz), 1. 52-1.80 (3 H. m). 2. 26-2.57 (4 H. m), 

3.86-4.02 (1 H, m), 4.22 (2 H, q, J = 7.0 Hz), 4.10-4.38 (2 H. m), 4.42 (1 

H, d, J = 12.2 Hz), 4.50-4.66 (1 H, m), 4.65 (1 H, d. J =12.2 Hz), 6.79 (1 

H. d, J = 8.1 Hz), 7.11 (1 H, dd, J = 2.0 Hz, 8.1 Hz). 7.38 (1 H. d, I = 2.0 
Hz ), 7.40 (1 H. d, J = 8.1 Hz) 
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MS(ESI)(Nega)m/z; 571 (M-H)" 

[a] d'' = -20. 0' (C=0. 39%. i7Dat^)VJ^) 

(2) mmm2(D (2) tmm\Z. (1R, 2R. sr. sr. 6R)-2-7>' 
K-3- (3, 4->'i7nD'^>>?;|/:t=\^'»-6- [ (1' S) - (1' -Xh^^ 
i^:fy)V^=.)V- 3 ' -^f^^Jl'f^MJW^'e^JV) ] - 6 -yMa^fzy^nlS. ' 
1. 0 ]^^^ 2 -*;U4^>i[ X5^;l/X7.x;U9 9 6mg;i>^e. (l R, 2 R, 
3R. 5R, 6R) -2-75y-3- (3, 4 - □ + v) - 6 - 

[ (1' s) - (1* -xh+v';<j;u>j?x;i'-3' ] 

-6-7;l':^-Dt:vi^ P[3. 1. 0]^^'^>-2 -tj)l7^>m JL^JVJLXy'JV 
>H-NMR(200MHz,CDCl3) 6 (ppm); 0.96 (6 H, d, J = 5.9 Hz). 1.29 (6 H. t, J 
= 7. I Hz), 1.52-1.77 (3 H, m). 1.85 (2 H. s). 2.10-2.28 (2 H, m), 2.36-2.48 
(2 H, m). 3.69-3.87 (1 H. m), 4.21 (2 H, q. J = 7.1 Hz), 4.15-4.36 (2 H. m). 
4.45 (1 H, d. J = 12.1 Hz). 4.64 (1 H, d. J = 12.1), 4.55-4.69 (1 H, m), 6.77 
(1 H, dd, J = 3.4. 8.0), 7.10 (1 H, dd, J = 1.8 Hz, 8.4 Hz), 7.38 (1 H, d, 
J = 1.8 Hz), 7.39 (1 H. d, J = 8.4 Hz) 
MS(ESI)(Nega)in/z: 545 (M-H)" 

[a] D^^ = +2. 4° (C=0. 65%. ^na^)VI^) 

(3) Umm2(D (3) tmmz. HR, 2R. 3R, SR, 6R) -2-7^ 

(3, 4-v^OD^>>?J|.;r+S/)-6- [ (1' S) - (1' -Xh^ 

;U3}^x;u - 3 ' - ^ ;u) ] - 6 - 7 □ if s/ ^ □ [ 3 . 

1. 0]^^'^>- 2 -tDl^^^ym x5';PX7.x;U4 0 Omga;0 (1 R. 2R. 
3R, 5R. 6R) -2-7i/-3- (3, 4-v^DD^>i/;i/:r+v)-6- 

[(!' s) - (!' -t Hd:^'>:^;ujI?-;p-3' -^5^;i/:/5^;i/*.;i/A^-i';p) ] 

OT, ^mmi. 2. 3. 4, 5, 6, 8, 9, 1 Ol^Ul HZ^mo^it"^!^. 
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2.33-2.44 (3H, m), 

2.63(lH,dd,J=7.9, 

13.1 Hz), 

3.36 (3H, s), 

3.96 (lH,dd,J=7.1, 

13.1 Hz). 


2.04-2.15 (lH,in), 

2.27- 2J8(lH,in), 
2.39-2.47 (lH,iii), 
2.76-2.93 (IH, m), 
3.35 (3H, s), 

4.28- 4 J8 (IH, m). 
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«£1 




1.78-1.93 (2H, m), 
2.23-2.30 (2H,m), 
2Jl-2.46(lH,m), 
2.54 (lH,dd,J= 739, 
13.4 Hz), 

2.61-2.72 (IH, m), 
3.40-3.61 (2H, m), 
3.94-4.05 (IH, m), 
7.22-7.43 (5H, m). 


> « c- SB B • 

1 I >^ ■ 


2,20-2.27 (4H, m), 
3.84-3.90 (IH, m), 
4,46(lH,dJ=11.0Hz), 
4.5S(lH,dJ=11.0Hz), 
734-7.58 (9H,ni). 


2.27-2.57 (4H, m), 
4.06-4.19 (lH,in), 
4.60-4.76 (2H, m), 
7.41-7.74 (9H, m). 
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«X5 




2.23-2.60 (4H, m), 
4.03-4.15 (IH, m), 
4.60-4.74 (2H, m), 
7.40-7.77 (9H, m). 
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e g 9 ^ B «5 «> 
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12 « a aj ju ju jB s 

• 1 s-^ >w vw w 


2.25-2 J4 (2H, m), 
2J6-2.0 (2H, m), 
4.04-4.18 (lH,m), 
4.57-4.73 (2H,ni), 
7.40-7.64 (2H, m), 
7.83-7.93 (2H,in). 


2.24-2 J4 (2H, m), 
2 J6-2.62 (2H, m), 
4.08-4.20 (IH, m), 
4.64-4.80 (2H, m), 
7.64-7.68 (lH,in), 
7.76-7.84 (IH, m), 
8.18-8.28 (2H. m). 
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is 


2.23-2.32 (2H, m), 
234-2.60 (2H, m), 
4.05-4.13 (lH,in), 
4.48-4.66 (2H, m), 
7.00-7.14 (3H, m), 
732-7,41 (IH, m). 


^ S 51- aj SS 5r 

r4 ^ »H ^ 

ov «^ o ^ 
<s o i/> V© ^ 

el «f <v <v K 


2.22-2.49 (3H, m), 
2.57 (lH,dd,J = 7.5, 
13.5 Hz), 

4.15-4.21 (IH, m), 
4.66-4.82 (2H, m), 
733-7.50 (4H, m). 


2.23-2.56 (4H, m), 
4.06-4.13 (IH, m), 
4.55(lH,dJ=12.1Hz), 
4.63(lH,d,Jsl2.1Hz), 
731-7.44 (4H, m). 


2.29-2.54 (4H, m), 
4.05-4.12 (IH, m), 
4.54(lH,dJ=11.7Hz), 
4.61(lH,d,J=11.7Hz), 
735-7.44 (4H, m). 
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0.77(3H,t,J=7.5Hz), 
1.27(3H,t,J=7,0H2), 
1.42-1.70 (2H,m), 
2.08-2.48 (4H, m), 
3.41-3.57 (lH,m), 
3.98-4.09 (lH,m), 
4Jl(2H,q,Js7.0Hz), 
5.17-5 J2 (2H, m), 
7.03-7.13 (lH,in), 
7.29-7.49 (7H, m). 
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ill(ii«^W3^Jl''<«y=ieSc^'f-:J^;Hg^ [1% proline, 5 0 units/ml 
penicillin, 5 0 /zg/ml streptoiycin, 2mM L-glutamine (fflPf^Jp) ] ^ffi^i 
T 1. 2 6X 1 O^celIs/well/0. 3 2cmV 1 5 0 jtt 1 OfiJ^T 9 6 7t7V- h 
37t:, 5%CO2TT20rBlig||<£rfTorc.^O^,L-glutaiDinefree 
^«!{C351IL., 4ltr^^Jc:±fl|$K5!l^*L.. 15 0^t lODPBS ( + ) - IBM 
X (lOmM PBS (-) , ImM MgClg, 1 mM CaClg, ImM 
IBMX) ^muLT. 20^m. 37X:. SXCO^WtEyv^y^D.^-i^a 
>^n-otco flCX±^SrS^5l^*L, 6 0 /i 1 01 O-^M Forskolin, SO/^M 
;^;k^5>^, 1 O-io-l O-»M0S;^^*c^^#L^cPBS (+) - I BMX^ 

r>tz. {uyVu-MX. {^'^^mm<r>^'^h-t^. (Tanabe et al, Neuron. 8, 
169-179 (1992)) . 1 0 0 ai 1 ©3!fC?&X^y-;|/$^#bTSJtEi;<?±b. ±m$-SiJ 

^@Lfc1j->y;i/«, CAMP EIAkit (7-7vtAlt) SrfflViX c AMPgSr^ 
*L/c. #c AMP*;&^e3>ho-;KZ)|i^llb§H.i7^. 1 0 "^M Forskol in 
UnJSttCckSc AMPitJDfc^f-rss 0wM^;i/^'$>K®«I$!lS5 0%4§Si1-s 

I c 5 offi^^»e>fc. 

<i*^*5OOnM£JlT0^ViJ§fiif^ffl^^b;^Co«»Jx.«, -fb^ifel, 6. 2 2, 2 8, 
3 4> 4 2, 5 2fi, ^n-e*n2 2 9 nM, 13 1 nM> 2 9.1 nM, 4 0.8 
nM, 2 0. OnM, 2 2. 7nM, 2 4. 4 nM(D I CjofilSr^Lfc. 

T0 ^m^mn^^^^^wmzmtt^^) 
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llSkm^^yjl^'^y^^^^-'^J\^^M [1% proline, 5 0 units/ml 
penicillin. 5 0 ngM streptomycin, 2mM L-gluiamine (ffi^^SP) ] T T- 
2'2 5 3 7t:, 5%C02TT^II*fi'^fc. U>y)l^X>h 
©tfeSlTPBS (-) 7?2I5It5t?tLT-fe;UX^^-;i-TaHlia^tiJSIt, 4t:, 10 

0 0 xg, 1 s^mm'bM^rf-oxmm^mi^iyrc. #e.nfci!t$«, - s or 

T«#L.fc. fflll#^^tT> SOniM Tris-HClM»?St (pH 7.4) tcMUfc, M 
mm^-^'Ei^i-^'*f--C2 OmB^^'Ei^i-^ X'i^, 4*^ 4 8, OOOXg, 20^ 

1 5^r^^>=^a.^-hL. 4"C, 4 8. OOOXg, 20^mi&'b^U^n'Drco 
Se>fc^§^n/S:j5t3€:. 2 Hii'L^ifct^Ufc^JC 5 0 mM Tris-HCI^®IK (2mM 

Mgci,, pH 7.4) rt-^Ei^i-^ xvxmm^^^mzo ^^i^^^umit. mmm^o 

-2O0Mg/0.5m 1 assay(^$gHTtTofc. mm^lZ^^mtZnlA ['H]MGS0008<&^ 
JdLT, 2 5'CT1I^FbK>4^3.'^-5^3 >^fTo;/^. Brandel cell harvester 
*fflViT0.3% polyethylenimineH^fegLfcWhatman GF/C7-f ;i/:$'-±lcSJ?l 
Jii§t-SC:^:fCcI;oTKJiS^f?±Ufc. 7 >r JUiS^ - 5 O mM 

TT\s-mmm^ (2mM MgClj, pH 7.4) 3 m 1 T'3[HlSfei^bfCo f#e>nfc7^;i/ 
5'-m0inl®Aquasol-2*^SPLT6B#FBm±ifeBL.T, Beckman LS6000^K^->> 

^u-i^3>ijo>^^-xmytmi^^m^Lrzo im^mi^^itioun LY354740 

T 5 0 xmr^^^momm i c 5 0® 

rfSit>%^ 1 ta)<b^iKl 1-58 «*SSi^«ajCIB«©«)l3ttC*5ViT, mG 1 u 
R2^^#t::ML I CsoM*n 0 0 nMfiilTWS^t^iJe^f^ffl^r^Lfco 

(1) ^»»l1^{I«aHtSD5^7y h(M2 2 0-24 0g B^^^-V'-jUX U 
A-) ^figfflUfc. 

(2) TIE<b^i^^^sefflL/fc. 
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LY34 1 4 9 5 (Journal of Medicinal Chemistry 1998. 41, 358-378) : 

(2S) - 2-757-2 - ((IS, 2S) - 2 -tl)Vt-^i/i^^U-:fU\f.- I 

-3- (9-^if>^;i/) zTuM-^ym 

((2S)-2-Ainino-2-((lS, 2S)-2-carboxycycloprop-l-yl)-3- (9-xanthyl) propanoic 
acid) 

{k'&tl34: (IR, 2R, 3 R, 5R. 6 R) -2-757-3- (3. 4- 

z:?{7uuKyv)V:^^i/) -&-yMu\ii/i;o [3. i. o] ^^-^y-i. 

((IS, 2R, 3R, 5R, 6R)-2-ainino-3- (3, 4-dichlorobenzyloxy)-6-f luorobicyclo[3. 1.0 
]hexane-2, 6-dicarboxyl ic acid) 

(3) ^$ll7K^I£il«Po r s o 1 t ib\Z^Kin'Btnitl3mz'pVmiE^lBX 
THjdSL^ (European Journal of Pharmacology 1978, 47, 379-391) . •f^fc 

7^43, S^PlIfi, LY341495 RXSit^^ 3 4 (D^^^M^ 1 / 1 5 MO 

vymmmmizmmv. o. 3mg/kg, img/kg, smg/kg^iij^-r 
:^um0 2 4mmmR'(Si^mwnz2mii^nmi^^vit. ^tz. mmm\z\t. \/ 

(4) m\mS2\zm'h%^^-^ms*-^\%.^n'^ti^y^-^v h;^^{c<fcowit 

^^^^ffofct#, P<0. 0 5RCKP<0. 0 1-ri/l 5M<DU>^il®^ 
T'* § t ItK UT^^M*^* 5C:t<&*LTViS.J;-pT,01RtJC2.i:O, 
^l8^P^:Jt^bT.«amT*§LY3 4 1 4 9 5 Rmb^^fel 3 4 ^MI^F^^^L 
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^rc,^^moWim(D~'or$>^ 2-7^7-3 -7;un^'>- 6-y)vtu\^ 
vij'o [3. 1. o-\^^ii->-2, e-z^tiMymmma^. ^<Dmm±n^-^ 
Mmxit^cDT^mmt.}^ ^^^huyfy^^)],^^ ym^^womtitjii^mm t 
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2. ^ [I] 



T= |SI-XttS/J:oTl^b<«2fi©Ca_67;i/^;i'»(CJ:oTSm$n 

:^c7 5 y m-xit^ti-DTi^LK « 2{i©c i_6 7;i/n^'>c i_6 7;p^;u 

»{c:J;■pTg^$n;^c7S/S,l^-X«^^5:oTl^U<^i2^@©t Ho^^vC 

Ci_67;i/D^'>;^;ujj^-;uCi_e7;u^;i/S{^«toTam$n^7$ ^§ 

titt, NR'-CHR^-A-COjR" (R^Rlf^R^itm-XimU^X. TK^JIi^, t 
Hp:^^>'Ci_67;WUS, t h'D^v;<j;UjJ?:::;i/Ci_67;m^;US, Ci_io7;i' 

:^x7x-;wci_67;i/=^^;us, ::^75^;^«, :f 75=-;pCi-6 7;wi/S, j^mm 

^7:z'jyc2_^7)[^^)vm. ;)t;P:^7:/hC2-67;u+;us. c,_6 7;u 
=^^;i/5^:fCi_6 7;i'4^;u^" 75/;^;i/#n;i.Ci_6 7;i'=^;i/«^^t, &^\^^t. 
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7'>;i/S, c,_67;ni^>'*;p#-;i/C,_67>';i/S, fcHa=^'>*;i/5}?:i;uCi 
_67v;i/S. x«R'-NH-A-cHR'-co (R^ A{tmBtmmr$>D . R' 

»^M^X«75y«<D«SS<£^f. ) T^$nS75y^^S^^L, R'' 
7x:i;i'S, ^7^;i/S. ^xoMi^* i^£^±^tJ5M?i^^#^> 

tt. ADy>li^^, C,_,o7;U4^;US, Ci_,o7JUn^'>«, h'j7;i^:tP^^ 

7 X y> e> 75: 5Sf cfc 0 ^ S 1 ~ 5 IB ©M^STgife $ nfc :7 X - 
^^■To ^ e. (C, R WR ni, S V^C^^ UT^^K^lit ^f^^r^ C i: t)T# §0 ] 
lr^$tl^2-75y-3-7;i'n^->-6-7JP:tDtiv^D [3. 1. 0] ^ 

3. HulB^ [I] R^&r;R2/i>t7K^ST^0, R^J&^'7K^I^^T*^it5»e(7)$g 
HB2TOi^©2-75y-3-7;Ua + i>-6-7Jl/:tPtf'>^P[3. 1. 0] 

mBmo2-7^y-3-T)\^n=^i^-6-y)l:taii'>i7n [3. i. 0] 

5. MS^ [114'. R^d^'TKi^STSt), R3*^;^^I^i^T*^if^(^)|gH^2 
«IHic©2-75y-3-7;i/3*'>-6-7;U:tPt?'>^P [3. 1. 0] ^=t^ 
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5/-3-7;Un=^^v-6-7;i'^nt*5>i^D [3. 1. 0 ] ^^ij->- 2 . 6 - 
7. ^ [E] 



fc7 5y*, lRl-x(iM/^oTi^L<«2i@©Ci_67;un^s^Ci_67;u4^;i/ 

StCcl:oTei^$n7^c7SyS,|SI-X«M;5:oTl^U<«2i@®t KP^xC 

C,_67;i'3^-v*Jl.;}?-;i/Cj_67;WU*{C<J;c)Tg^$tlfc75y«, *5 
Vitt, NR«-CHR'-A-COjR» (R ^RD^'R ^^l|W|-X«M/j:^T. tK^M^. k 
HD^i/Ci_67>il/+;i/«. tKD:^^v;^;i.7j^-;i.Ci_e7;i/+;i'S> Ci_,o7;i. 

yoL-jm, 7x-;i.Ci_6 7;i'4^;us, k HP4^'>7x-;ua. tKn 

i^t^m^^L. K^^izm'^bxm^7B.ym^m^t^zt^xt^, r««7K 




[II] 
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T'yJl^m. C,_67;U3=^^>/:<j;i/:l<-;i/C,_67'>;i'S. t Ka^'>;t>>3j^-;i'C, 
-67'>;US, X{iR»-NH-A-CHR'-CO (R^ AttSul2<!:|slST* 0 > 

«7K^ji^x«7^ysofii^s^^-r. ) rm-^n^7 s. /mmm^^L. r" 

S.tXR'«|WI-X«^;5:oT. 7K^II^, C i_i o7';U^;i-S. Cj_jo7;i/>Jr-;i. 

ADy>M^, Ci_io7;i/+;us> Ci_,o7;m^'>s, hU7;u:tD^5^ 
7x/ ^ vSifiiby^c-sUct ost^n-s 1-5 mommmvmm-^nrzy x.:=.)vm 

T^$n?>2-75/-3-7;i'P^'>-6-7;U:tot'vi7D [3. 1. 0] ^ 

8. iflS^ [H] fl', R^Sr/^R^T&STKmST^O, R^;&57jcmJE^T*'5^*©|g 
mf^7mBm02-TS.y-S-7)l3^zy-6-y)l^a\^i^^n[3. 1.0] 

9. mm^ 'p. R^d?7KiiST*o, R3*^7ic^m^T*5ii*otgfflm7 

3SHB«c©2-75/ - 3-7;m^*>-6-7;i/^Otf'>^D [3.1. 0] 

10. iiiEie [fl] R'i!}^7\^mmr&o. R^^^TK^iii^^T^o, R^dtCi., 
0 7;U3 4^ ->axtt n@0 7 X n;i/STgm ^ tifc c 1 _ 6 7;m ^vX-e a& -5 it^ 

<7)iBffl||7]SIBa(D2 -75/ - 3 -7;i/n+>'- 6 - 7;i/^P fS/^ 0[ 3 . 1. 
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11. ifiE^ [n] t, r^?&^7KKSt*o, R'*^*^i^^Tfe»), R2*mH- 

C H R'-C OjHTafe ^^^OIBHB 7 lifB® 2 - 7 ^ y - 3 - 7Jm ^ - 6 
-7;U:tPli>'^7 0 [3. 1. 0] ^^D->-2, 6-i^tJJV7j^>m.mmW. to 

12. mti^ [n] R2*^7Ki!*-ra&i9, R'^^'TK^i^^^TS'Stt^oigH^ 

imm(D2-7^J -3-7)Vn^^y-%-y)V^U\ii/^U iZ. 1. 0] ^ 

13. HutBiC [fl] t>, R^ifiimmx^K^. R^^^tK^I^^T^ 0» R';&>*Ci_i 
o7;l/34^vSX« 1 <S©7xz:;USTfi^$n^cC i_67;U34^'>ST*sm* 
®$6fflm 7 «i2«fe© 2-757-3 - 7)^3^-^- 6 - □ t'v^^ □ [ 3 . 1 . 
0] ^++l->-2, 6-v:^j;i//i^>^BI#^, ^(DE^±|^§$n^:SX«^07K 

14. MIBiC [n] (f", R=^*S*mST^I9. R^*^*7K^1^TT*0. R^*5NH- 
CHR'-C02H-e*^»^C7)«gH^7^IS«©2-75y - 3 -7;Hi=^>'-6 
-7;i/;t-Pb*v^D [3. 1. 0] Q-i^t!)V:^^>mmMW. to 

75y- 3-7;Hl=^'>-6-7>lU^oe->^0 [3. 1. 0] Ai|r+|->-2, 6 

16. tuie^ [n] "t", R*J^^^R2;{)t7Ki^S-t:a5 0, R^^OmaN-CHR'-COT 
^S»^OiSfflB73S|5it©2 -7^7 - 3 -7;P34^'>- 6 -7;i/:tPk'>'i^ 

p [3. 1. 0] 's^u->-2. Q-i^tiMsymmmw. ■eoEii±if^$n^ 
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17. ^5: [IE] 




pii] 



n+vS, Ci_6T;i^n^->c,_67;un4^vS, b Ho+'>C2_67;i'3*->S. 
7 5 y s> ^-x iti^fs. oTi^L<«2^0Ci_6 7;w^;i/»{c o Tfiii$ n 
fe75ys, l^-x«MJ'«j:oTi^L'<«2<i(^Ci_67;m^'>Ci_67;wi/ 

S{C<:fcoTg^$n^c75yS,|p|-XttS75:-:)Tl^L<«20(Dt Ko:^^->C 

c,_67;ni^'>;«7;i/j|?;i;i'Ci_67;i/^;uSHcfc-pTfik$tifc7sys. 

NR'-CHR'-A-CO.R" (R^ROtR^^I^-XUM^^C^T, tK^II^, t 
Kp:^^vC,_6 7;WUS, k Fo^>';^7;i/jJ^i:;i/C,_67;Wl^«. Ci_io7;i' 

7x:i;uS, 7x-;i/Ci_6 7;Wl^S, k Ko+'>7x-;wS, tHn 
4^'>7x-ji.Ci_67;p^;i/S, :^7^;i'S, :f 75^;pc,_6 7;m^;u», 
1i^mci_6 7;i/=\^;i'», Ci_e7;ni^vCi_e7;i'^;i^*, 75yc2_67;p 

iy7-vyc2_6 7;u^;us, ^ji/;<7yhC2_6 7;i/^;us, c^^.tji 

=^;U5^:tCi_67>>U+;i'S, 7^y;«j;i/3}?-;UCi_67;WUS<£:^L. afeSV^tt, 
^-r'2>S<&^b/5VWC^'&bTSt>c7 5y»$:?ifiK-r'2>il<hfeT#^. R»«7K 

x«yptr^>s^^-r. ) T^sn5^^^x«#^^^^7^/is5iS*^L. 

7'>>'PS> Ci_6 7;i^=i*'>:^j;i/jjfx;uc,.6 7'>;i'S, t Hp^v;!7;U7}^x;i.c, 

_67v;l'S. X«R'-NH-A-CHR'-C.O (R\ A«iif2i:l^a-e^ 0 , R« 
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\t. APy>mi^, Ci_,o7;i'4^;PS, Ci.ioTJUn^^vS, hU7;i/:ta>5=- 
-e^$n'5 2-75/-3-7;Pn:^^->-6-7;P:*-ob*vi^a [3. 1. 0]^ 

is.m^ [in] R^msR^ifiimmx^v). R^ifii\i^mm^xh^m^(D 
19. wiBic [m] tf. R^ifiimmrh^s R^ifiUf^mw.'ir-^h^mi^ommm 

1 7TO«©2 -75 7- 3 -7;Un4^S^- 6 -7;i/:rD tiS/^D [3. 1. 0] 

2 0. WfBiC [m] R^*«7Kg?»T*0, R^*«7lc^lI^T*0. R^^tJ^Ci.i 
o7;Hi + i>S^fc« 1 fi©7x-;U*TH1i^nfcC i_67;m^>'ST^^it 
*0*SH^1 73SIBm©2-7Sy-3-7;P3 + '>-6-7;P:tDbix:J7D[3. 
1. 0] A:^-tj->-2, 6->';«jJPj}?>m^S#:. -^OEM±f|^^$n-5ltXtd:^ 

2 1. Mies: cm] R**^*zK®?s-r*o, R^^^TKmii^-e^o, r^^jmh- 

CHR^-CO,HT*Sfl*®«gfflm 1 7]SIB«© 2 -75 / - 3 -7;m=t^'>- 

Q-y)vtu\iyi7u [3. 1. 0] '\+-t)->-2, &-'Jti)vt^>fmmW: 
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2 2. ilie^C [ffl] R2*^7K^«T*0. R';&57KmiI^Ta&§^^©fSBm 
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